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After 26 Ye .. Wright Aeronautical Corporation is transferring 


all of its operations to its new, modern plant at Wood-Ridge, N. J., after 
more than a quarter-century in Paterson, during which the city became the world center 
of aircraft engine development. Complete, compact, yet larger than the old plant, 
the Wood-Ridge factory will combine every modern feature for production 
and advanced research. This move will further contribute new power for 


the swiftly-changing requirements of military and commercial aviation. 


WRIGHT 
AERONAUTICAL CORPORATION 
WOOD-RIDGE N.J. 


Curtiss (Gy WRIGHT 


im 


POWER FOR AIR PROGRESS 


' 
Why, >) 3 
DP, 194g 4 4m B 
fa ter Now Jersey 


sRIGHT 


Cover—A V-2 take-off in recent U.S. 
Army tests of Germany’s “secret weapons. 


Editor 
George R. Forman 
Associate Editors: Managing Editor 
Harris F. Reeve 
Berneice H. Jarck 


Edward G. Ingram 


Manager 
Russell F. Rogers 


SUBSCRIPTION RATES 


Aeronautical Engineering Review: United States and’ 
Possessions, 1 year, $3.00; single copies $0.30. Foreign 
countries including Canada (American Currency Rates), 
1 year, $3.50; single copies, $0.35. 

Entered as second-class matter at the Post Office, Easton, 
Pa., April 299, 1942. Acceptance for mailing at a Special 
~~ ay Postage as provided for in the Act of August 24, 


Publication Office: 20th & Northampton Streets, Easton, 
Editorial Office: 9 East 64th Street, New York 21. N.Y. 


Notices of change of address should be sent to the Institute 
at least 30 days prior to actual change of address 


end opinions expressed in the Aeronautical 
ngineering Review are to be understood as individual 
expressions and not those of the Institute 


Copyright, 1946, by the 
Institute of the Aeronautical Sciences, dnc. 


Vol. 5 


AERONAUTICAL 
ENGINEERING 
REVIEW 


July, 1946 


Contents 


Articles 


No. 7 
5 
17 


The Design of Simplified Structures for Low-Cost 
Airplanes ....... . Alfred Z. Boyajian 18 
E. E. Aldrin 26 


Fair to Foul Weather Flying . . 


Reviews 
The Aviation Annual of Aviation Education Service 
1946 Book 
Statically Indeterminate The Gyroscope and Its Appli- 
Structures cations 


The German Air Force 


Industry Publications ..... 


Corporate Members of the Institute. . . .. . 


Personnel Opportunities ... . 
Index to Advertisers ...... 


Published M 


lu, the 


The Story of the Helicopter 


« 


Institute of the Aeronautical Sciences, Inc. 


é 
n. 
\ 
es 4 i ” 
ON 
= 


CHICAGO AND SOUTHERN’S DC-4 DIXIELINERS 


Vickers 3000 psi 


Hydraulic equipment on Chicago and Southern’s new 50-passenger 
DC-4 Dixieliners includes the Vickers 3000 psi units shown here. 


The Vickers Piston Type Pump has a maximum recommended 
operating pressure of 3000 psi and maximum recommended 
speed of 3750 rpm at which the horsepower output is 13.3 hp. 
As, the pump weighs only 6.8 lb, it has the exceptionally low 
weight/horsepower ratio of only 0.51 Ib per hp. The volumetric 
efficiency and the overall efficiency are very high. 


The Vickers Unloading Valve is used with Vickers Accumulators 
to accurately control maximum and minimum hydraulic system 
pressure regardless of fiow rate. It functions as a pressure 
regulator, automatically unloading the pump as the accumulators 
reach a predetermined maximum pressure. 


The 72” Vickers 3000 psi Accumulator has the high volume / 
weight ratio of 13 cu in. per lb. Maximum capacity is an impor- 
tant feature. 

Write for a copy of Vickers Bulletin 45-41 for additional infor- 
mation about the most complete line of 3000 psi hydraulic equip- 
ment for aircraft. 
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A Record of People 


and Events 


of Interest ta Institute Members 


Annual Summer Meeting of 
the Institute at Los Angeles 


Arnold address a climax to Technical Sessions. 


Aerody- 


namics, Flight Testing, and Design papers point up develop- 
ment trends for future military and commercial aircraft. 


AS THIS ISSUE Of the News goes to 
press, plans for the Annual Sum- 
mer Meeting of the Institute of the Aero- 
nautical Sciences have been completed 
and the stage is set in Los Angeles for 
one of the most important events in the 
Postwar Program of the Institute. 
Since the onset of the national emer- 
gency, the need for maintaining security 
has limited subject and scope of discus- 
sion. Now, with V-J Day almost 
twelve months past, the lid on many a 
wartime project has been lifted, and 
technical meetings may be conducted 
with a degree of freedom that has not 
been possible for many years. 

The Program Committee of the Los 
Angeles Section, under the guidance of 
its hard-working Chairman, L. E. Root, 
has assembled a group of notable papers 
for the meeting. Equally important, 
it has selected, as Chairmen for the 
various technical sessions, men who are 
outstanding in their fields and who are 
competent to direct the discussions into 
the most profitable channels. 

_ All technical sessions are scheduled 
for Royce Hall at the University of Cali- 
fornia at Los Angeles. Registration be- 
gins at 9:00 a.m., Thursday, July 18, 
with the first session opening at 9:30. 

« On the first day (July 18), John F. 
Parsons, Assistant Engineer in Charge 
of the N.A.C.A. Ames Laboratory, 
leads the morning session on “Flight 
Testing.” The afternoon meeting on 
‘Aerodynamies” is in the able hands of 
Dr.Clark B. Millikan, GALCIT’S Acting 
Director, In the evening, Assistant 
Chief of Design for North American, 
Edward Schmued, steers the discussions 
on “Aircraft Design.” 

The morning of July 19 is devoted to 
& symposium on “Fatigue in Aircraft 


Structures” under the chairmanship of 
Charles R. Strang, Chief of the Struc- 
tures and Weights Section, Douglas, 
Santa Monica. Outstanding engineers 
from Government and industrial or- 
ganizations are scheduled to participate. 
The final technical session on Friday 
afternoon is on “Propulsion Methods,” 
a subject of particular current interest. 
William Bollay, Head of North Ameri- 
ean’s Technical Research Laboratory, 
presides. 


Climaxing the two-day technical ses- 
sions, a dinner is scheduled at the Los 
Angeles Ambassador Hotel. LAS. 
President, Arthur Raymond, acts as 
Toastmaster. General H. H. Arnold 
is Guest of Honor and principal speaker. 
It is particularly fitting that the man 
who led the U.S. Army Air Forces to 
victory should address the men who de- 
signed, built, and tested the aircraft 
that made that victory possible. 


The detailed preliminary program, 
listing all authors and their papers, by 
title, was printed in the June issue of the 
Review. Copies of the program were 
mailed to all I.A.\S. members in mid- 
June. The September issue of the Rr- 
viEW will contain a report on all ses- 
sions and selected papers of particular 
interest in full. 

The officers and members of the Los 
Angeles Section deserve a rising vote of 
thanks from the entire membership of 
the Institute for their able planning and 
energetic execution of the arrangements 
for the Summer Meeting. Section Of- 
ficers for 1946 include: Clarence L. 
Johnson, Chairman; E.H. Heinemann, 
Vice-Chairman; George R. Mellinger, 
Secretary; and Nevin Schwien, Treas- 
urer. 


General H. H. Arnold, former Chief of the 
Army Air Forces, Speaker and Guest of 
Honor at the 1.A.5. Summer Meeting Din- 
ner at Los Angeles’ Ambassador Hotel, 
July 19. 


IA.S. Calendar 


July 18-19, Annual Summer 
1946 Meeting, Royce 
Hall, U.C.LA., 
Los Angeles, 


California 


Air Transport Meet- 
ing, Hotel Statler, 
Washington, D.C. 


October 24, 
1946 


December 17, Tenth Wright Broth- 
1946 ers Lecture, New 
York, N.Y. 


January 28-30, Fifteenth Annual 
1947 Meeting, New 
York, N.Y. 


For further details see page 101. 
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Light Aircra 


IAS. National Light 


CASUAL VISITOR at the [.A.S. Light 

Aircraft Meeting in Detroit might 
have picked up an impression that the 
personal airplane is not here to stay and 
that anyone now owning such a vehicle 
must be bereft of his senses, or at least 
somewhat careless with his money. 
Although wide of the mark, such im- 
pressions might well have been gained 
from the barrage of constructive self- 
criticism turned loose by the authors of 
the twelve prepared papers and by the 
more than 200 assorted representatives 
of industry, Government, education, 
and research who attended the June 13 
14 meeting of the Institute in the Rack- 
ham Educational Memorial. 

It was the free and often animated dis- 
cussion that followed each paper which 
might have misled the uninitiated ob- 
server. Engineers, manufacturers, and 
pilots admitted freely that today’s per- 
sonal aircraft yield too little real utility 
at too great a cost. But, like the Cali- 
fornian’s cows, they weren’t contented 
with the situation—they were trying to 
improve it. 

Less critical but equally challenging 
was Grover Loening, Consulting Engi- 
neer to the National Advisory Committee 
for Aeronautics, who delivered the prin- 
cipal address at the dinner meeting. He 
cited the rising objection to the noise of 
private aircraft and pointed out that it is 
the noise factor that is forcing new air- 
port development away from urban areas 
into remote suburban areas, thereby 
cutting aircraft utility. 

Loening urged adaptation of certain 
military take-off and landing techniques 
in order to extend the utility of personal 
aircraft. 

“For example, a small cable operated 
by a catapult drum driven by an elec- 
tric motor and giving an assist as low as 
0.5g would get the ordinary light plane 
off in an amazingly short distance—well 


under 100 ft.—and not be uncomfortable 
to the occupants. 

“Tn addition, it would not be difficult 
for the owner with a tiny field to set up a 
simple five-wire cable retarding device 
that would catch a hook on his plane in 
the manner of a carrier landing trap.” 

With such observations, Loening set 
the stage for the symposium that fol- 
lowed—Subject: Increasing the Utility 
of Personal Aircraft. Headed by George 
H. Tweney, Acting Director of the De- 
partment of Aeronautical Engineering, 
University of Detroit, the four-man panel 
consisted of Walter Jamouneau, on “Im- 
proved Performance’; Ralph Harmon, 
Staff Engineer, Beech Aircraft Corpora- 
tion, on “Design and Detail Design’; 
Elmer Haslett, Operator of the Westches- 
ter County (N.Y.) Airport, on ‘‘Airports 
and Services”; and Neil B. Berboth, 
Development Division, Fairchild Engine 
and Airplane Corporation, on “Operating 
Costs and Utility.” 

Putting up a strong case in behalf of 
the private pilot with only average finan- 
cial resources and flying ability, Ja- 
mouneau argued that price be given 
major consideration in evaluating utility, 
otherwise the masses would not be able 
to fly. He deplored the disproportionate 
attention given to development of in- 
creased speed, declaring he would rather 
design a plane capable of flying at 2 
m.p.h. than at 200 m.p.h. “We have 


The August issue of the Review 
will carry a detailed analysis of the 
Technical Sessions and the discus- 
sions that followed 
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RALPH UPSON 


Consulting Engineer 


GROVER LOENING 
Dinner Guest Speaker. 


JOHN W. FRIEDLANDER (Aeronca) 


Toastmaster of Light Aircraft Meeting 
Dinner. 


RAYMOND HERMES (Aeronca) 
Chairman, Opening Session, June 13. 


| Aircraft Meeting at De- 7 | 
hoit developed new ond 
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Loening 


“Quotes”’ from the Dinner Address 


Our enthusiasm (for the private 
airplane) is very well founded, but 
it may lead us astray..... 

A large development of per- 
sonal aircraft usage is not possible 
without “air roads”..... These 
air roads, in our parlance, mean 


AIRPORTS. 

If we do not do something 
drastic, and right now, to eliminate 
the noise nuisance from aircraft 
operations we are going to so 
limit the future of aircraft develop- 
ment that it will be just too bad 
for all of us. 


We must apply to the utmost 


the lessons we have learned in 
the war. 


There are great... .possibilities 
for the extension of private flying 
(in) the application of landing and 
take-off aids. 

To make flying really useful we 
must have cruising speeds of at 
least 150 m.p.h. 

Equip small personal aircraft 
with a tiny, simple radar device 
.+++giving an “obstacle ahead” 
aaiewnen at a distance of only a 
mile. 


These things added, the pre- 
diction of a private flying usage of 
one-half million planes is by no 
means an exaggerated one. 


FRED E. WEICK (ERCO) 


Chairman, Evening Session, June 13. 


got to gear the plane to the average pilot’s 
reaction time,’’ he added. 

Jamouneau noted that with present 
initial and operating costs, except for 
sheer sport, an owner must make fre- 
quent trips of several hundred miles to 
be justified in owning a plane. 

Harmon disclosed the results of a 
survey made in the Mid-West which 
showed personal planes are grounded 
during 18 per cent of flyable weather be- 
sause of wind, snow, and mud, with 
wind accounting for the bulk of the in- 
activity. To offset, he urged higher wing 
loadings with slotted flaps. 

He called for a general cleaning up of 
aircraft interiors, with all wall, roof, and 
floor projections eliminated; elimination 
of the “boiler room” appearance of the 
instrument panel; compasses to be 
mounted in the panel; all controls that 
interfere with leg movement relocated; 
and better soundproofing to cut down 
noise fatigue. 

Harmon also urged that planes be 
fully equipped at the factory for the type 
of service for which they are intended to 
avoid “junky” after-installations. 

Haslett added his voice to the outcry 
against high cost of flying, terming in- 
surance and depreciation charges the 
“gold dust twins” of aviation. Too many 
owners discover in the first year how 
much expense is involved, with the result 
that “‘the resale of a plane usually means 
that the purchaser has lost interest, 
rather than the trade-in of an old model 
for a new.” He compared the activities 
of the average private flier with an auto- 
mobilist ‘‘who might drive his car slowly 
around a race track for a couple of hours 
ona Sunday afternoon.” 

Capitalizing on his experience as 
Manager of LaGuardia and Idlewild air- 
ports for the past 7 years, Haslett has 
determined that the flying publie—in- 
cluding private owners—are time and 


A. P. FONTAINE (Bendix) 


Chairman, Afternoon Session, June 14. 


service conscious, and to that end he has 
instituted air-line-type service at his 
Westchester airport. When a private 
plane lands, a uniformed attendant 
greets the pilot, directs him to the park- 
ing strip, helps him park, drives him to a 
hotel or to the train for New York City. 
Student airmen, for a fee of $12, are 
brought out from the city by train, 
driven to the field, given an hour’s in- 
struction, and returned to the city, all 
on prearranged schedule with no waiting 
at the airport. 

This type of service has increased mid- 
week business by 50 per cent and pro- 
duced a substantial number of prospects 
for new planes, Haslett said. 

Berboth cited several national surveys 
showing that the average would-be 
owner wanted a plane capable of 150 
m.p.h., with five radio and instrument 
installations and selling for $1,500. “It 
can’t be done,” he added. 

The nearest approach to this, according 
to a formula he has devised, is a plane 
meeting most of the design and perform- 
ance requirements and selling for $2,860, 
providing production is at least 50,000 a 
year for 2 years. “But you can’t sell 
that many even at that price,’ he con- 
cluded. 

Berboth thought some of the sting of 
airplane ownership could be removed if 
something could be done about fixed 
costs—hangar rent, insurance and de- 
preciation—which constitute two-thirds 
of the total cost of ownership. 

By way of saving on flying costs, 
Berboth suggested that the new premium 
grade aute fuels, which have an octane 
rating of 85, be used for light planes, with 
savings up to $120 a year. 

In an earlier session Carl T. Doman, 
Vice-President and Chief Engineer of 
Aircooled Motors, Inc., listed a dozen 
ways to bring down the selling price on 
light aircraft and predicted that the 


GEORGE H. TWENEY (Univ. of Detroit) 
Chairman, Utility Symposium, June 14. 
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selling price for power plant of $2.00 per 
hp. might not be far away. 

He particularly urged adoption of 
automobile-type accessories, citing as an 
outstanding example the fact that a reg- 
ular aircraft generator costs 31 times as 
much as a satisfactory converted auto- 
mobile generator. 

In the same session, William B. West- 
cott, Landing Gear Project Engineer of 
Electrol, Ine., explained in detail how it 
could be possible to take a conventional 
air-oil strut landing gear and, through 
simplified design, reduce the cost of manu- 
facture with no sacrifice in performance. 

The evening session of June 13 found 
Wolfgang Langewiesche, Research Pilot 
for the Kollsman Instrument Division of 
Square D Company, holding forth in the 
same vein that characterizes his books 
and articles—an informal, but pointed, 
approach to the problems of the personal 
pilot. He ventured the opinions that a 
plane’s controls not only serve as means 
to change flight conditions, but they 
serve also as instruments through which 
flight conditions can be sensed, although 
as yet imperfectly. What the pilot 
really needs, Langewiesche said, is an 
airplane that is spirally stable, which, 
with controls free, will positively 
straighten out from a turn and fly 
straight. 

Theodore Theodorsen, Head Physicist 
and Chief of the Division of Physical 
Research, N.A.C.A., offered a thorough 
analysis of the noise factors in light 
planes and suggested the only sure solu- 
tion to propeller noise is the perfection of 
a “fan” type having multiple blades and 
operating at low tip speed. Meanwhile, 
he said, there is nothing to be gained by 
muffling exhausts so long as propellers 
make the racket they do. 

F. K. Teichmann, Head of the Depart- 
ment of Aeronautical Engineering at New 
York University, offered a study of 
light-plane seating arrangements in which 
nearly a dozen factors were weighted and 
some novel suggestions made for the 
ideal compromise solution. 

J. M. Gwinn, Jr., Chief Engineer, 
Personal Aircraft, Consolidated Vultee 
Aircraft Corporation, discussed the ef- 
fect of center of gravity movement on 
safety of personal aircraft under all con- 
ditions of flights. 

George H. Weitz, of the Civil Aero- 
nautics Administration, in a mainte- 
nance session recommended that plane 
owners not attempt maintenance work 
beyond their capabilities and conceded 
that the C.A.A. might well simplify the 
paper work now required in connection 
with inspection and repair transactions. 

The Program Committee for the Meet- 
ing was headed by Peter Altman, Aero- 
nautical Engineering Consultant, of De- 
troit. Serving with Altman were E. W. 
Conlon, Prof. Arthur Locke, Ralph 
Upson, Fred E. Weick, T. P. Wright, 
and Walter Jamouneau. 


Grover Loening Elected to 
Guggenheim Board 


Grover Loening, Aircraft Consultant 
to the National Advisory Committee for 
Aeronautics and a Fellow of the Insti- 
tute, has been elected to the Daniel 
Guggenheim Medal Board of Award 
for a 3-year term. He replaces Ralph 8. 
Damon, President of American Airlines, 
Inc., and a Fellow of the Institute, whose 
term expires on October 1. 

The Daniel Guggenheim Medal was 
created for the purpose of honoring 
persons who make notable achievements 
in the advancement of aeronautics. 
Provision for the Medal was made in 
1928 by a gift from the Daniel Guggen- 
heim Fund for the Promotion of Aero- 
nautics. 

The Board consists of three members 
each from the Society of Automotive 
Engineers, the American Society of Me- 
chanical Engineers, and the Institute 
of the Aeronautical Sciences. The other 
two members representing the Institute 
are Charles H. Colvin, a Fellow and 
Past-President of the Institute, and 
Lester D. Gardner, Chairman of the 
Council and a Fellow of the Institute. 


T. P. Wright Receives Medal of 


Freedom 


T. P. Wright, Administrator of Civil 
Aeronautics, and Past-President and 
Honorary Fellow of the Institute, has 
been awarded the Medal of Freedom by 
the War Department for his work as one 
of the directors of the U.S. Strategic 
Bombing Survey. 

The citation accompanying the medal 
notes Mr. Wright's ‘exceptionally meri- 
torious achievement which aided the 
United States in the prosecution of the 
war against the enemy as Director of the 
U.S. Strategic Bombing Survey in 
charge of the Aircraft Division from 
November 7, 1944, to September 2, 
1945.” 


Air Affairs Elects 
Officers 


Air Affairs, Inc., a project recently 
launched to study and predict the social 
effects of aviation, has elected the fol- 
lowing Institute members to its Board 
of Trustees: W. A. M. Burden, Assist- 
ant Secretary of Commerce, Chairman; 
T. P. Wright, Administrator of Civil 
Aeronautics (who has also been named 
a member of the Editorial Advisory 
Board); Ralph S. Damon, President of 
American Airlines, Inc.; Wayne W. 
Parrish, Editor and Publisher, American 
Aviation Associates, Inc.; William P. 
MacCracken, Jr., Washington, D.C., 
attorney; gnd Laurance 8. Rockefeller, 
of the New York City Airport Author- 
ity. 


REVIEW—JULY, 1946 


Members of the Editorial Advisory 
Board inelude Air Vice-Marshal Alan 
Ferrier, of Canada, and Dr. Edward P. 
Warner, President of the Interim Coun- 
cil of the Provisional International Ciyi] 
Aviation Organization. 


Institute Members Elected to 
A.P.I. Advisory Committee 


The American Petroleum Industries 
Committee of the American Petroleum 
Institute has formed an Aviation Ad- 
visory Committee, to work in connec- 
tion with taxation and legislation af- 
fecting the sale and distribution of 
aviation petroleum products. Institute 
members who are members of the Avi- 
ation Advisory Committee are Donald 
8S. Bixler, Manager, Aviation Sales, 
Sinclair Refining Company; Richard 
F. Bradley, Manager, Aviation Division, 
Standard Oil Company of California; 
Ralph T. Goodwin, Manager, Aviation 
Department, Shell Oil Company, Inc.; 
Albert T. Hapke, Jr., of the American 
Petroleum Industries Committee, who 
was elected Secretary of the Aviation 
Advisory Committee; and Robb C. 
Oertel, Manager, Aviation Division, 
Sales Department, Standard Oil Com- 
pany of New Jersey. 


1.A.S. Members on 
Executive Board of N.Y. Board 
of Trade 


The Aviation Section of the New 
York Board of Trade, Inc., has elected 
a new directorate. Institute members 
elected to the new Executive Board 
are John F. Budd, Publisher and Edi- 
tor, Air Transportation; J. Burleigh 
Cheney, President, Skyway Corpora- 
tion; James R. Graham, Production 
Manager, U.S. Aviation Underwriters, 
Inc.; and C. 8. Jones, President, Casey 
Jones School of Aeronautics. Jerome 
Lederer, Chief Engineer, Aero Insurance 
Underwriters, has been retained on the 
Executive Board as Aeronautical Engi- 
neering Consultant. 


Air Transport Committee 
Formed 


An International Committee of the 
Air Transport Association of America 
has been formed to study immediate 
problems in overseas air transporta- 
tion. 

Institute members who are members 
of the new committee are Jack Frye, 
President, Transcontinental & Western 
Air, Inc.; TT. E. Braniff, President, 
Braniff Airways, Inc.; J. Hopkins 
Smith, Jr., Assistant Vice-President, 
Pan American Airways, Inc.; and C. R. 
Smith, Chairman of the Board, Ameri- 
can Airlines, Inc. 
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New Corporate Member 


Airborne Instruments Laboratory, 
Inc., has recently become a Corporate 
Member of the Institute. The labora- 
tory is concerned with development 
work in the field of air-borne antennas, 
with emphasis on recessed and low-drag 
designs, high-frequency receiver design, 
radar and navigational systems and de- 
vices, and numerous other projects. 

The majority of the laboratory staff 
have been drawn from the wartime 
staffs of the Airborne Instruments 
Laboratory of Columbia University, 
Radio Research Laboratory of Harvard 
University, and the Radiation Labora- 
tory of the Massachusetts Institute of 
Technology, where they were engaged 
in radio and radar development under 
the direction of the Office of Scientific 
Research and Development. 

Under a master contract with the 
Bureau of Aeronautics, the laboratory 
is carrying on development work for the 
Bureau of Ordnance, Bureau of Ships, 
Signal Corps, and the Army Air Forces, 
in addition to the Bureau of Aeronau- 
tics. Participation by the air-lines in- 
dustry is achieved through ownership 
of the corporation’s stock by Aeronau- 
tical Radio, Inec., and the assignment of 
the development projects to the labora- 
tory both by Aeronautical Radio, Inc., 
and by the Air Navigation and Traffic 
Control Committee of the Air Transport 
Association. 


Sections and Branches 


Buffalo Section 


On April 29 a meeting was held in the 
Hotel Touraine, under the chairman- 
ship of Benson Hamlin. William E. 
Crowell, Research Engineer, Cornell 
Aeronautical Laboratory, spoke on the 
subject ‘Air Conditioning of Cabins for 
Subsonic and Transonic Aircraft.” The 
speaker pointed out that the high speeds 
and altitudes attained by present-day 
aircraft, together with the necessity for 
oxygen and pressurized cabins, are the 
chief reasons why cabin air conditioning 
is a major problem, particularly with 
regard to military airplanes because of 
their superior performance and large 
areas Of “glassed-in’’ cockpit enclosures. 
He stated that the physical phenomena 
contributing most to cabin temperature 
rise are rammed air, solar radiation, 
skin friction, and metabolic body heat. 
With regard to solar radiation, he ex- 
plained that bodies within the cabin 
serve to increase radiant wave length, 
thereby trapping heat within the enclo- 
sure, 

Mr. Crowell stated that regard- 
less of the cooling system used, provi, 


LAS. NEWS 


The “Moby Dick,'’ a new rocket shown to members of the Institute during their recent trip 


to the Patuxent Naval Base in Maryland. 


Developed by the Aerojet Engineering Corpora- 


tion and its parent company, The General Tire & Rubber Company, the rocket generates a 
thrust of 62,000 Ibs., approximately one-third more power than the German V-2 rocket. 


Consisting of about 30,000 sq.ft. of 
area, the laboratory plant contains ma- 
chinery and apparatus for conducting 
research and development in the field of 


sion must be made for humidity control 
and, under no circumstances, can air be 
taken aboard directly at speeds over 
300 m.p.h. at sea level. Insulation such 
as '/. in. thickness of glass wool will 
compensate for its extra weight. 


The speaker showed slides depicting 
schematically eight possible cooling 
systems, the capacity requirements of 
which were based on maintaining a 
70°F. cockpit temperature in a 55,000- 
lb. attack airplane traveling at 600 m.- 
p.h. at sea level on a 100°F. day. 
Weight, volumetric displacement, and 
thrust horsepower required were the 
principal means of comparing the 
various, systems, since they were all 
calculated to aecomplish the best 
results. 


Among the methods devised were (1) 
a mechanical compression system; (2) a 
simple turbine air cycle using rammed 
air and expanding it through a turbine; 
(3) bootstrap air cycle; and (4) further 
adaptation of turbine expansion. Mr. 
Crowell then offered opinions as to cool- 
ing requirements in the transsonic speed 
range. 


air-borne electronic apparatus. The 
plant is owned by the U.S. Navy Bureau 
of Aeronautics and is leased to the cor- 
poration. 


Detroit Section 


A meeting held on May 7 in the 
Wardell Sheraton Hotel under the chair- 
manship of Arthur A. Locke was a joint 
meeting with the Student Branches of 
the University of Michigan, Univer- 
sity of Detroit, and Wayne Univer- 
sity. 

Tony Weitzel, Commentator for the 
Detroit News and Radio Station WWJ, 
spoke on the subject, “Of Many 
Things.” His talk reviewed his many 
interesting and exciting experiences as 
a newspaper reporter in connection with 
aviation. 

Peter Altman, Consultant for Aeronca 
Aircraft Corporation, discussed 
“Design Trends in Personal  Air- 
craft.” He gave a comprehensive 
review of the problems and requirements 
involved in personal aircraft. 

The moving picture Aeronautical 
Oddities was shown, which depicted 
some novel versions of aircraft in 
flight. It also showed some attempts 
at flight in obviously inadequate air- 
craft, 
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New York Section 


On May 24 a meeting was held in the 
McGraw-Hill Building Auditorium 
under the chairmanship of Frederick K. 
Teichmann. H. L. Hansberry, Acting 
Chief, Power Plant Development Sec- 
tion, Civil Aeronautics Administration, 
spoke on the subject “Aircraft Fire Pro- 
tection.”” Mr. Hansberry discussed the 
work of the C.A.A. to date in the mini- 
mization of fires in flight and recom- 
mended protective measures evolving 
from the C.A.A. program. The talk was 
illustrated with slides showing the effects 
of various design elements on the fire 
hazard, and models of recommended 
equipment. At the conclusion of his 
talk, Mr. Hansberry exhibited motion 
pictures of aircraft on the ground being 
set afire for testing purposes and the 
methods used in extinguishing the 
fires. 

John H. Millar, President, Aviation 
Service Division, Engineering Develop- 
ments, Inc., delivered a short talk on the 
developments by his company toward 
the minimization of aircraft fires. A 
discussion period followed. 


Philadelphia Section 


A meeting of the Executive Com- 
mittee held on May 14 was devoted 


largely to a discussion of plans for the 
Section social meeting and a program 
of technical sessions for future meetings. 
Carl de Ganahl, Section Vice-Chairman 
and Chairman of the Meetings and 
Papers Committee, will plan the pro- 
gram of meetings and speakers, for sub- 
mission to the Executive Committee. 

On May 28 a meeting was held in the 
Engineers’ Club of Philadelphia. The 
principal speaker was Joseph H. Haf- 
kenschiel, M.D., of the Department of 
Pharmacology at the University of 
Pennsylvania, who spoke on the sub- 
ject, ‘Medical Problems Inherent in 
High-Altitude Flight.”” Dr. Hafken- 
schiel discussed the effects of lack of 
oxygen, cold, expansion of body gases, 
ete., in relation to personnel functioning 
on bomber missions over Germany and 
transport missions over the Himalayas. 
He outlined the effects of difficult living 
conditions, inade an supplies, lack 
of experience, poor equipment main- 
tenance, weather and terrain hazards, 
and enemy interception, on air crews 
flying the “Hump,” together with the 
measures taken to prevent or minimize 
these effects. 

Dr. Hafkenschiel also discussed war- 
time laboratory investigations, includ- 
ing the altitude and night-vision training 
program, oxygen equipment, flying 
clothing, prevention of decompression 
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sickness, “‘anti-G” suits, cabin pressuri- 
zation, crew selection, accident experi- 
ence, and medical research in Germany 
and Japan. The speaker covered the 
possible role these wartime advances 
may play in the future in the efficiency 
and comfort of high-altitude passengers 
and crew members. 

In addition to Dr. Hafkenschiel’s 
talk, two captured German films, 
V-2 Launchings and Me 163 Rocket 
Fighter, were shown. 

On June 7 the members combined a 
technica! and social meeting at the Met- 
lab Company plant in Philadelphia. 
Horace Knerr, President of the Metlab 
Company, conducted a tour of the met- 
allurgical plant, demonstrating the 
various methods and techniques of heat- 
treating metals. A demonstration was 
given of the heat-treating of two large 
aircraft spars in a specially designed 
vertical furnace and quench pit. The 
group then adjourned to participate in 
the various recreational facilities. After 
dinner, a forum was held on metallurgy 
and allied subjects. 


Seattle Section 


At a meeting held on June 12 in the 
Chamber of Commerce Dining Room, 
Prof. F. B. Farquharson, of the Univer- 
sity of Washington, was the speaker. 
His subject was ‘Aerodynamic Con- 
siderations in the Design of the Long 
Span Tacoma Narrows Bridge.’ Pro- 
fessor Farquharson has conducted ex- 
tensive aerodynamic testing, 
a specially built wind tunnel, 
tural testing, involving a complete 
scale model of the bridge. He outlined 
the history of the studies preliminary 
to the collapse of the original span and 
the subsequent laboratory work in de- 
velopment of the replacement bridge 
to be constructed. Motion pictures of 
the actual collapse of the original bridge 
were shown, 


involving 
and strue- 


Aeronautical University 


At a meeting held on April 17, K. 
Burroughs gave a talk about his recent 
trip to the N.A.C.A. Laboratory in 
Cleveland. He described in detail the 
work being done there in fuel and engine 
developments. 

On May 8 a meeting was held at 
which Mr. Cummings of the Univer- 
sity’s faculty spoke on the subject “The 
Athodyd.” He outlined the principles 
by which the athodyd creates propulsive 
action. 

A meeting on May 11 in the Morrison 
Hotel was held for the purpose of in- 
ducting new members. 


Alabama Polytechnic Institute 


A meeting held on April 15 was de- 
voted to a discussion by the Executive 
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Committee of plans for future pro- 
grams. 

At a meeting held on April 29 J. D. 
Wade was the speaker. His subject 
was “Salesmanship and Its Relation to 
Aeronautical Students.” Chairman 
Frank Keown presided. 


Georgia School of Technology 


At the May 9 meeting James R. 
MacPherson gave a talk on ‘Water 
Tunnels.” Chairman Charles Green 
presided. On May 23 Mr. Castles, of 
the faculty, gave a talk on ‘Helicopter 
Development.” 

At a meeting held on May 30 the 
N.A.C.A. film Spin Tunnels was 
shown. 


University of Illinois 


The following officers were elected at 
a meeting on June 5 in Gregory Hall: 
Chairman, George J. Zanotti; Vice- 
Chairman, Norman E. Maxwell; and 
Secretary-Treasurer, Vernon E. Nether- 
ton. Squadron Leader R. Kronfeld, of 
the Royal Air Force, gave a talk on the 
subject “Gliding and Soaring.” He 
presented an outline of what has already 
been done in the development of the 
glider and of the plans for the future. 
He stated that through the use of the 
glider a large group of young pilots 
could be trained at a low cost and he 
emphasized the range of aircraft de- 
velopment made possible through glider 
research, 


University of Michigan 


At a meeting held on May 15, Lt. R. 
C. Yang, of the Chinese Air Force, 
spoke on “Opportunities in China for 
the Aeronautical Engineer and Pilot.”’ 
Lieutenant Yang gave an outline of the 
air transportation and aircraft industries 
in China and exhibited pictures of some 
of the bamboo and plywood aireraft de- 
signed and built there. 

On May 29 Professor Schwartz spoke 
on the subject “Jet Engines in Air- 
craft.” He pointed out some of the 
advantages of the various types of gas 
turbines and jet engines, and exhibited 
slides of American and German types 
of jet engines. Chairman Dave Brennan 
presided. 


Purdue University 


The following officers were elected at 
a meeting held on March 20: Chairman, 
J. B. Sterling;  Vice-Chairmen, J. 
Melnstrey and E. T. Jansen; Secretary, 
G. G. Donaldson; and Treasurer, R. 
Knight. 

On April 20 a meeting was held at 
which Dr. Willy Prager spoke on “De- 
Velopment of the Fundamentals of 
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Aerodynamics.” Chairman J. B. Ster- 
ling presided. 

On May 8 the Student Branch held 
a joint meeting with the Purdue Aero- 
Modelers Club. Armand Kamp, senior 
aeronautical engineering student, pre- 
sented a paper titled “The Aerody- 
namics and Performance of Gas-Model 
Airplanes.” Mr. emphasized 
the importance of stability as a factor 
in model design, since there is no way to 
control the craft after it has left the 
ground. Several model planes on 
display were used to illustrate the 
talk. 

R. M. Rosenberg and Dr. P. E. Stan- 
ley are the Faculty Advisers. 


Rensselaer Polytechnic 
Institute 


On May 16 a meeting was held in the 
Sage Lecture Hall under the chairman- 
ship of N. C. Garland, Branch Treas- 
urer. Comdr. Frank A. Ericson, U.S. 
Coast Guard, spoke on the subject 
“Helicopters.”” He gave an outline of 
the Coast Guard’s operational develop- 
ment on helicopters and described the 
methods of sea rescue by use of the 
helicopter, as well as techniques used 
in landing and taking off from ships. 
He emphasized the future possibilities 
of helicopters in intership communica- 
tion in fleet operations. The talk was 
illustrated by a Coast Guard film show- 
ing the helicopter in operation. 

The following officers were elected 
at a meeting held on May 30: Chair- 
man, Arnold Zachow; Vice-Chairman, 
Harry Cornelis; Secretary-Treasurer, 
R. T. Newton; and Assistant Secre- 
tary-Treasurer, Burton Van Dyke. 


University of Texas 


At a meeting held on April 9 in the 
University of Texas Engineering Build- 
ing, the following officers were elected: 
Chairman, Charles B. Shuford; Vice- 
Chairman, Ballard A. Dinwiddie; and 
Secretary-Treasurer, Odine Jackson. 
The film Construction of the Light Air- 
plane was shown. 


Tri-State College 


On April 15 a meeting was held in the 
Aero-Science Building, under the chair- 
manship of Joseph Sveda. Wayne 
Austin gave a talk on “Aireraft Weld- 
ing.” 

A meeting held on April 22 was de- 
voted to a group discussion on the sub- 
ject ‘Veterans’ Flight’ Through GI 
Bill.” 


Wayne University 


The following officers were elected 
at an organization meeting held on 
March 1: Chairman, Thomas Manos; 
Vice-Chairman, Arthur Pearce; Treas- 
urer, Albert Rosenblum; and Secretary, 
Margret Evans. Professor Locke, Fac- 
ulty Adviser, spoke about the advan- 
tages of membership in the Institute. 

At a meeting held on March 22, Major 
Ray Brownie, Assistant Director cf 
Helicopter Training, was the speaker. 
His subject was ‘Flying Helicopters.”’ 

On April 18 Prof. George H. Tweney, 
Acting Director, Department of Aéro- 
nautical Engineering at the University 
of Detroit, gave a lecture on ‘Com- 
pressibility.” The films Sound and 
Engineering Fashions were shown. 


News of Members 


Donald J. Ahrens is now an Aircraft 
Structural Engineer at Cessna Aircraft 
Company. 


Major John F. Aldridge, Jr., has joined 
MeDonnell Aircraft Corporation as Assist- 
ant Project Engineer. 


Brig. Gen. John S. Allard has been 
awarded the Distinguished Service Medal 
for services rendered while Chief of the 
Kighth Air Force. 


-Comdr. Hugh E. Allen has become 
Manager of Electronics Engineering and 
Sales at the Telephonics Corporation. 
During the war he was assigned to the 
radio-electronices branch of the engineering 
division of the, Bureau of Aeronautics. 


Frederick W. Anderson is now a Stress 
Kngineer at Douglas Aircraft Company, 
Ine. 


Russell S. Atkinson has joined Dynamic 
Air Engineering, Inc., as District Engi- 
neer and Sales Manager. 


Rifat Avigdor has been elected President 
of Phoenix Engineered Products Limited 
(Canada). 

Robert C. Beltz is now a Mechanical 
Design Engineer at Lockheed Aircraft 
Corporation. 


Capt. Henry C. Billings has joined 
Fairchild Aircraft Division of Fairchild 
Engine and Airplane Corporation as 
Supervisor of the Projects Control Group. 


Berthoud C. Boulton is now an Admin- 
istrative Engineer with the firm of Harry 
Ferguson, Inc. 


George I. Bouton has joined McDonnell 
Aircraft Gorporation as a Structures Engi- 
neer. 

Ernest R. Breech has been elected 
Executive Vice-President and a Director 
of the Ford Motor Company. 


Louis Bruchiss, editor of Aerosphere and 
author of numerous books and technical 
papers on aeronautical subjects, has been. 
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measuring 


thrust and torque 


Hagan THRUSIORQ gives the aviation and 
automotive industries an entirely new method 
of measuring engine thrust and torque, which 
combines the advantages of simplicity, sensi- 
tivity, accuracy, flexibility—and low cost. 


Essentially, Hagan THRUSIORQ consists of an 
air chamber, one face of which is a flexible 
diaphragm. The air chamber is connected to 
a source of compressed air. When force is 
exerted on the diaphragm, a poppet valve 
admits air until the pressure in the air 
chamber exactly balances the force on the 
diaphragm. When this force is reduced, air is 
exhausted until the pressures are again in 
equilibrium. The response to changes in force 
is practically instantaneous—every normal 
change is followed instantly. 


When used to measure torque, the Hagan 
THRUSIORQG is mounted so that the torque 
arm of the dynamometer rests on the dia- 
phragm. The force exerted by that arm, and 
hence the engine torque, is measured by the 
air pressure required to balance this force. It’s 
just that simple. 


Pressures can be registered on a manometer, 
or gauges may be calibrated to give readings 
directly in foot-pounds. Standard pressure 


recording devices may be employed to provide 


a continuous test record. Where unusually 
large engines require the use of several dyna- 
mometers, the THRUSIORQS may be con- 
nected so as to give an automatically totalized 
reading. The location of any gauge or record- 
ing device is determined solely by convenience. 


Hagan THRUSIORQ has no intricate mech- 
anism, nothing which is likely to get out of 
order, no knife edges to wear down with con- 
sequent loss of accuracy. 


The flexibility of the Hagan THRUSTORQ far 
exceeds that of any other torque-measuring 
device. Once a test is started, torque at all 
speeds and loads can be measured without 
adjustments or compensations of any kind. 
So sensitive is this device that the same 
THRUSIORQ will measure the torque of a 2000 
HP airplane motor or the weight of a twenty- 
five cent piece. 


Hagan THRUSIORQS are already in service in 
major airplane and automobile engine fac- 
tories. They are used not only for the measure- 
ment of torque of standard horizontal engines, 
but also torque of vertical helicopter engines 
and thrust of jet engines. 


Our engineers will be glad to give you full in- 
formation about Hagan THRUSTORQ in the 


automotive and aviation industries. 


HAGAN CORPCRATION, HAGAN BUILDING, PITTSBURGH 30, PA; 


HAGAN THRUSIORQ 


measuring thrust and torque 
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elected a Director of the American Rocket 
Society and Editor of its Journal. 

Robert E. Casey III, has become a 
Customs Broker Clerk in the firm of F. W. 
Myers and Company, Inc. 

George A. Christiansen is now an Engi- 
neer at Fairchild Engine and Airplane 
Corporation. 

Drake P. Dale has joined the Public 
Works Department of the City of De- 
troit as Assistant Civil Engineer. 

Brig. Gen. Frederick T. Davison has 
been elected President of the Air Power 
League. 

Raymond J. Dean has joined the Re- 
search and Development Department of 
the British American Oil Company 
Limited (Canada) as a Research Engineer. 

Capt. Walton H. Decker is now a 
Weight Engineer at North American 
Aviation, Inc. 

Richard H. Depew, Jr., formerly Chief, 
Aircraft Disposal Section, Office of Surplus 
Property, Reconstruction Finance Corpo- 
ration, has been elected Vice-President 
and General Manager of Ludington- 
Griswold, Inc. 


Robert E. Dietz is now an Engineering 
Draftsman in the Structures Group of 
The Glenn L. Martin Company. 


John Di Lello has joined Republic Avi- 
ation Corporation as a Loftsman. 


John A. Dilworth is now an Aerodynam- 
icist at The Glenn L. Martin Company. 


Charles Doerlich, Jr., has joined Re- 
public Aviation Corporation as a Detail 
Draftsman and Junior Engineer. 


Gordon W. Ellis is now an Engineering 
Draftsman at Bell Aircraft Corporation. 


Allan D. Emil has been elected a Director 
of Adam Hat Stores, Inc. 


Eugene S. Enk is now a Senior Drafts- 
man in the Engineering Department of 
McDonnell Aircraft Corporation. 


Jere T. Farrah has been named Aircraft 
Procurement Representative of American 
Airlines, Inc., stationed at Boeing Air- 
craft Company, Seattle. 

Morris Feigen has joined North Ameri- 
can Aviation, Inc., as a Stress Analyst. 

Malcolm P. Ferguson has been elected 
President of Bendix Aviation Corpora- 
tion. 


Robert L. Field is now an Aeronautical 
Engineer at the Aircraft Development 
Experimental Station, C.A.A. 


Harold R. Foottit, who served during the 
war as a Squadron Leader in the Royal 
Canadian Air Force, has joined Ryan 
Aeronautical Company as Chief of Struc- 
tures. 


George G. Geelan is now an Engineer 
at Cornell Aeronautical Laboratory. 


Cedric Giles has been elected a Director 
of the American Rocket Society. 

George W. Gilmer III, has joined Ameri- 
can Airlines, Inc., as Supervisor of Main- 
tenance Production. 

William S. Hazard is now a Develop- 


ment Engineer at Cornell Aeronautical 
Laboratory. 


Edward J. Ill has joined Bendix Heli- 
copter, Inc., as Assistant to the Vice- 
President in Charge of Design. 

Siegfried G. Isserstedt has been elected 
Vice-President of Phoenix Engineered 
Products Limited (Canada). 

Col. John B. Jacob, U.S. Marine Corps, 
is now Special Assistant to the Director of 
Maintenance, Bureau of Aeronautics. 


Donald L. James, Jr., has joined the 
faculty of San Jose State College as Assist- 
ant Professor of Aeronautics. 

Charles L. Janis is now a Design Engi- 
neer in the Design Office of The Glenn L. 
Martin Company. 


Winthrop A. Johns has been elected 
Vice-President of Vibradamp, Inc. 


Marvin J. Kahn is now a Structures 
Engineer at Republic Aviation Gorpora- 
tion. 

Robert W. Kamm has joined The Glenn 
L. Martin Company as a Senior Aerody- 
namicist. 


Nelson G. Kling has opened an office 
as independent Consulting Engineer. 


Lt. Col. Ezra Kotcher has been ap- 
pointed Director of the A.A.F. Air Insti- 
tute of Technology at Wright Field. 


Herbert F. Kueck is now Chief of Pre- 
liminary Design at Luscombe Airplane 
Corporation. 


Irving M. Liss has joined A. V. Roe, 
Limited (Canada), as Radio Project Engi- 
neer. 


Thomas P. Lombardo is now a Project 
Engineer at TACA Airways, Inc. 

Wendell W. Lowry has joined United 
Air Lines, Inc., as a Draftsman. 


Harvey W. MacFarland is now a Senior 
Statistical Control Clerk at American 
Overseas Airlines, Inc 

James W. McGinness has joined Na- 
tional Airlines, Inc., as Lead Mechanic in 
the Maintenance Department. 


John H. Millar has been elected Presi- 
dent of the Aviation Service Division of 
Engineering Development, Inc. 


Wilbur C. Nelson is now Professor of 
Aeronautical Engineering at the Uni- 
versity of Michigan, in charge of the 
Aeronautical Research Program. 


Donald C. North has joined Pratt & 
Whitney Aircraft Division of United Air- 
craft Corporation as a Stress Analyst. 


Errol D. Painter is now a Weight Engi- 
neer at McDonnell Aircraft Corporation. 


Willard W. Parker has been elected 
Secretary-Treasurer of Green Lake Air- 
ports. 

Roger A. Petrey is now a Designer in 
the Engineering Department of North 
American Aviation, In¢ 


Donald E. Platz has joined the Columbia 
Aircraft Corporation as Test Engineer, 


L. Welch Pogue has accepted appoint- 
ment as a Delegate to the Provisional 
International Civil Aviation Organization 
in Montreal, following acceptance by 
President Truman of his resignation as 
Chairman of the Civil Aeronautics Board. 
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Bruce R. Prentice has become a mem- 
ber of the Design Engineering Staff of 
General Electric Company. 

Christopher A. Rafferty is now a Design 
Engineer at The Arma Corporation. 

William H. Raser, Jr., is now a Project 
Engineer in the Air Matériel Command 
of the U.S. Army Air Forces. 

John McL. Reed has entered the U.S 
Army Air Forces. 

William C. Ross has joined the Chrysler 
Airtemp Division of the Chrysler Corpora- 
tion as an Analytical Test Engineer. 

William R. Sears has been named Pro- 
fessor of Aeronautical Engineering and the 
first Director of Cornell's new Graduate 
School of Aeronautical Engineering. 


John L. Senior, Jr., has been elected 
Vice-President and Treasurer of the firm of 
Luttrell & Senior, Inc. 


Morril B. Spaulding is now Assistant to 
the Director, Engineering Division, Air 
Transport Association of America. 


Hyman Stein has joined Republic Avi- 
ation Corporation as an Aerodynamicist. 


Gaylord LaV. Strehl is now an Aero- 
nautical Engineer, 3rd Region, C.A.A. 

Arvo A. Thurman has been elected Presi- 
dent and General Manager of Thurman 
Marine Corporation. 


Theodore F. Tulpan is now a Tool De- 
sign Engineer at The Glenn L. Martin 
Company. 


Stanton E. Ulmer has joined North 
American Aviation, Inc., as a Draftsman. 

Th. von Kéarmén, Director of the 
Guggenheim Aeronautics Laboratory at 
the California Institute of Technology 
and an Honorary Fellow of the Institute, 
has been awarded membership in the Royal 
Society, England. The honor of foreign 
membership is at present afforded to 
a total of only 47 scientists and is 
held equivalent to that of ‘Fellowship’ 
awarded by this ancient society to emi- 
nent British scientists. 

James B. Vernon is now Engineer in 
Charge of Flight and Laboratory Testing 
and Test Equipment at Bendix Helicopter, 
Ine. 

John Wessale has joined North Ameri- 
can Aviation, Inc., as an Aerodynamicist. 


Eugene H. White is now Special Project 
engineer at Ellinwood Industries. 

George T. Willey has been elected a 
Director of The Glenn L. Martin Com- 
pany. 

Gill Robb Wilson has been elected a 
Director of Atlantic Central Airlines, Ine. 


Boleslaw P. Wisnicki has joined Bris- 
bane Aviation Company, Limited (Can- 
ada) as an Aeronautical Engineer. 

Phillip C. Wright is now a Senior Layout 
Draftsman in the Turret Division of the 
Emerson Electric Manufacturing Com- 
pany. 

John S. Wynn has been elected a Di- 
rector of Atlantic Central Airlines, Inc 


David L. Zacharias has joined the Ster- 
ling Grinding Wheel Division of the 
Cleveland Quarrier Company as Con- 
troller. 


The following applicants for member- 
ship or applicants for change of previous 
grades have been admitted since the pub- 
lication of the list in the Jast issue of the 
REVIEW. 


Transferred to Associate Fellow 
Grade 


Coté, Oliver Henri, Jr., B.Ae.E.; 
Comdr., Head—Structural Modifications 
Section, U.S.N.R. 

Elggren, Stephen Bryant, B.S. in Ae.E.; 
Mgr., Military Sales Dept., Bell Aircraft 
Corp. 


Elected to MEMBER Grade 


Barter, John William, Jr., Wing and 
Empennage Structures Design Engineer, 
Douglas Aircraft Co., Inc. 

Bell, Willard, M.S, in Ae.E.; Stress 
Analyst, Douglas Aircraft Co., Inc. 

Birmann, Rudolph, M.E.; Consulting 
Engineer, De Laval Steam Turbine Co. 

Blondefield, Harold Dwight, Super- 
visor, Dynamics & Sound Control Group, 
Douglas Aircraft Co., Ine. 

Boggs, William Brenton, B. of Eng.; 
Engineer in charge of Ground Equipment, 
Trans-Canada Air Lines (Canada). 

Borden, David Mering, Ch.E.; Staff 
Engineer-Research, Chrysler Corporation. 

Bunch, Clare Wesley, M.S. in E.E.; 
Col., Staff Officer, Chief Special Proj. 
Section, U.S. Army Air Forces. 

Burr, Paul Joseph, Comdr., Head of 
Utility—Transport & Training Design 
Branch, Bureau of Aeronautics, U.S. 
Navy. 

Campbell, Horace Allen, B.S.; Strength 
Tests Engineer, Douglas Aircraft Co., 
Ine. 

Cooke, Bernard Foster, Cartographer, 
U.S. Coast & Geodetic Survey. 

Cornillon, Jacques, Project Engineer, 
Société Nationale Aeronautique du Sud- 
Ouest. 


Davis, Joseph Edwin, Jr., A.B.; Stress 
Analyst, Douglas Aircraft Co., Inc. 

Duru, Huseyin Cahid, M.S.;  Capt., 
Aeronautical Engineer, Turkish Air Force 
(Turkey). 

Ehlers, Harold L., B.S. in Ae.E.; Sr. 
Aerodynamicist, Republic Aviation Corp. 

Ericksen, Henry Alexander, B.S.; Con- 
trols Design Engineer, Douglas Aircraft 
Co., Ine. 

Franchi, Arnett Joseph, Engineering 
Designer (Hydraulics), Consolidated Vul- 
tee Aircraft Corp. 

Frick, Robert Paul, Sr., B.S. in Ae.E.; 
Structures Engineer, Douglas Aircraft 
Co., Ine. 

Gage, Charles Leslie, B.S. in Ae.E.; 
Designer, Douglas Aircraft Co., Inc. 

Hall, James Stanley, B.S. in Ae.E.; Asst. 
to Chief Engineer, Eastern Air Lines, Inc. 


LAS. NEWS 


Members Elected 


Heller, Edward David, B.A.Sc.; Part- 
ner, Buschmann & Associates. 

Hines, Wellington T., M.S.; Capt., 
USS. Navy. 

Jackson, William Hayes, B.A.Sc.; 
Design Engineer, The de Havilland Air- 
craft of Canada, Ltd. (Canada). 

Johnson, J. Algot, B.S.; Executive 
Engineer, Bendix Helicopter, Inc. 

Jorgenson, James Samuel, B.S. in 
M.E.; Sr. Stress Analyst, Goodyear Air- 
craft Corp. 

Kamm, Raymond, B.S.; Asst. Wing & 
Empennage Structures Engineer (El Se- 
gundo Div.), Douglas Aircraft Co., Inc. 

Katcher, Emanuel Edward, B.Ch.E.; 
Aero. Engineer, Bureau of Aeronautics, 
U.S. Navy Dept. 

Kenna, William Edward, M.S. in Ae.E.; 
Comdr., Head of Experimental Engines 
Branch, U.S. Navy. 

Lynch, Edward E., M.S.; Development 
Engineer, General Electric Co. 

McCallum, Kenneth Gerald, B.Sc.; 
Stressman, Vickers-Armstrongs Ltd. 
(Canada). 

Merchant, Julius, M.Sc. in Ae.E.; 
Structures Project Engineer, Republic 
Aviation Corp. 

Newton-Wade, Guy Lancelot, Technical 
Asst., Grade 1, Allied Control Commission 
for Germany and Austria. 

Norris, Rollin Hosmer, M.S.; in charge 
of Aerodynamics Design Section, General 
Electric Co. 

Péan, André, Chief Engineer, Air France 
(France). 

Phillips, Laurence Gail, B.S. in M.E.; 
Flight Test Engineer, Consolidated Vultee 
Aircraft Corp. 

Reed, Giles Milan, B.Sc.; Luttrell & 
Senior, Inc. 

Saunders, Felix Wadsworth, Ph.D.; 
Group Research Engineer, Consolidated 
Vultee Aircraft Corp. 

Sells, Bert Eugene, B.S. in M.E.; 
Research Engineer, General Electric Co. 

Solomon, John W., M.M.E.; Sr. Me- 
chanical Engineer, Eastern Aircraft Div., 
General Motors Corp. 

Soucek, Romus, B.S. in E.E.; Hdaqrs. 
Aviation Representative, Pacific Coast 
District, Westinghouse Electric Corp. 

Stott, Alfred Frank, Dean of Engineer- 
ing, The Aeronautical University, Inc. 

Weatherstone, Reginald Thomas, Tech- 
nical Asst., The Bristol Aeroplane Co. 
Limited (England). 

Yangos, Patrocle John, Technical Staff 
Officer, Royal Air Force (South Africa). 


Transferred to MEMBER Grade 


Halperin, Herbert H., B.Ae.E. 

Josephs, Lyman Colt, B.S.; Lt., Project 
Officer, Fighter Design Branch, Bureau of 
Aeronautics, U.S. Navy Dept. 
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Street, Robert Elliott, Ph.D:; Engineer, 
General Electric Co. 

Ulmann, Alexander Edward, M.S. in 
Ae.E.; Vice-President, Frank Ambrose 
Aviation Co. 

Wray, Harold Myron, B.Ae.E.; Field 
Service Engineer, Boeing Aircraft Co. 


Elected to Industrial Member Grade 


Forman, David Greene, Manager, Heli- 
copter Div., Bell Aircraft Corp. 


Elected to Technical Member Gude 


Angle, Ellwyn Edgar, B.S. in C.E.; 
Aeronautical Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 

Diggs, Donald Roger, B.S. in M.E.; 
Mechanical Engineer, Aircraft Engine 
Research Lab., N.A.C.A. 

Hansen, Harry Theodore, student at 
Stanford University. 

Jones, Lewis Posey, B.S. in Ae.E”; Asst. 
Weight Control Engineer, Bureau of Aero- 
nauties, U.S. Navy Dept. 

Kuhn, Richard Edward, B.S. in Ae.E.; 
Project Engineer, Langley Mem. Aero. 
Lab., N.A.C.A. 

McKay, Alastair, B.A.; Technical Asst., 
Vickers-Armstrongs Ltd. (Supermarine 
Works), (England). 


Morris, Robert Dean, Draftsman, Pa- 
cific Alaska Div., Pan American Airways 
System. 

Pines, Samuel, Research Engineer, Re- 
publie Aviation Corp. 

Roth, Julius Leon, B.Ae.E.; Aerody- 
namicist (Lark Div.), Fairchild Engine 
and Airplane Corp. 

Seldon, Mark Robert, B. of Elec. Eng.; 
Asst. Electrical Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 

Sullivan, Daniel James, Checker—Air- 
frame Design, The Glenn L. Martin Co. 

Uffen, John Prynne, B.Sc.; Jr. Research 
Engineer (Aero. Structures Lab.), National 
Research Council (Canada). 

Worcester, Richard Gray, Lt. (A) R.N.- 
V.R., Admiralty (Air Warfare Div.), 
(England). 


Transferred from Student to Technical 
Member 

Beattie, Ronald McKenzie, B.S. in 
Ae.E.; Supervisor of Wind Tunnel Tests, 
North American Aviation, Inc. 

Christiani, Robert Duane, B.S. in Ae.E.; 
Aeronautical Engineer, Ames Aero. Lab., 
N.A.C.A. 

Fuhrman, Robert Alexander, B.S. in 
Ae.E.; Ensign, U.S. Navy. 

Hinners, Arthur Henry, Jr, B.Ae.E.; 
Ensign, U.S. Navy. 

Ketcham, Walter Austin, B.S. 

Lauritsen, Charles Harold, B.S.; En- 
sign, U.S. Navy. 
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iron Curtain 


When Churchill popularized that famous phrase, he was 
speaking of something far more tangible (and possibly 
far less real) than the boundary that faces the aero- 
nautical engineer today. For many years the sign- 
post ‘‘Mach Number = 1.0” marked the limit of speed 
beyond which man could not go. Even a close ap- 
proach to the line was an open invitation to swift and 
sudden disaster. Although the speed of sound is, for 
most engineers, merely an abstract number—practi- 
cally, it defines a wall as difficult to penetrate as any 
‘iron curtain’’ that protects political boundaries. 

So far, no human being has gone across the border 
and has returned with any report of what lies on the 
other side. But that time is approaching. How 
long it will be before a piloted aircraft reaches 1,000, 
1,200, or 1,500 m.p.h. no one can predict, but that such 
speeds are now in sight no one can deny. Research in 
the. supersonic speed ranges has progressed to the 
point where prognostications of the sort can be made 
without consulting the crystal ball. 

The Germans pioneered the field, or at least made 
the first practical application of supersonics on a large 
scale. If we wondered, back in 1937 and 1938, why 
they were spending so much time and effort on super- 
sonic research at Gé6ttingen and Adlershof or at 

suidonia, we found an answer in the winter and early 
spring of 1945 when the V-2’s were raining into London. 
Up to the time of the disclosure of the Atomic Bomb, 
the concept, production, and usage of the V-2 ranked 
as the greatest technological development to come out 
of the War. Clearly, it was not an idea that had sprung 
full blown from the Hitlerian brow. It was the end 
point of careful, painstaking, heartbreaking research. 

And so it will be when the first pilot breaks through 
the barrier to fly for the first time at supersonic speeds. 
That flight will be as much an excursion into the un- 


known as was the first airplane flight. 
haps—for, in venturing into the higher speed brackets, 
no precedent exists. Birds flew, and men in gliders 
soared along sand dunes before the first powered flight 
was made. But no bird or human has yet outrun 
sound. We can only guess at the problems that must 
be met when flying in that region. Certainly, the 
difficulties to be overcome by the pilot and machine 
will be far greater than subsonic travel. 

With German V-2 experience now available and with 
an ever increasing mass of data being accumulated in 
Army, Navy, and N.A.C.A. laboratories on supersonic 
phenomena, we have made a good start, but much yet 
remains to be done before the first human flights can be 
made. With so much hanging in the balance with re- 
spect to our future national security, it would be a 
pity if anything were allowed to slow up or to curtail 
research programs that will sooner or later yield the 
final solution of the problem of supersonic flight. The 
job to be done is so big, and is of such grave importance 
to our national welfare, that anything short of com- 
plete cooperation among the Services, the manufac- 
turers, and individual engineers may well be ruinous. 

Never before have aeronautical engineers faced a 
greater challenge to their skill and ingenuity. Never 
before have they faced problems of greater complexity. 
Never before has there been greater need for a free 
interchange of ideas among technical people. 

The primary mission of the Institute is to foster and 
to facilitate the exchange of ideas among aeronautical 
engineers. If we fail to accomplish that mission, we 
jeopardize more than our standing as a professional 
society. 


More so, per- 


We will be guilty of retarding progress to- 
ward the solution of a vital problem. With members 
and officers working together intelligently, we can 
hasten the day when human pilots may pass through 
the ‘iron curtain’? and achieve flight at supersonic 
speeds with regularity and with impunity. 


U.S. Army Prepares to Launch a German V-2 
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The Design of Simplified Structures 
Low-Cost 


ALFRED Z. BOYAJIAN* 


Republic Aviation Corporation 


SUMMARY 


This paper is an analysis of production 
problems of air frames considering them 
as problems of structural design. Its 
object is to suggest new theories for the 
analysis of air load shears, to point out 
the extent to which existing conventional 
designs can be simplified, and to encourage 
the aircraft industry to direct attention 
to ‘similar problems concerning the basic 
arrangement of air frames. 

The customary theories of stress analy- 
sis used in transferring normal shear loads 
in’ a chordwise direction to the bending 
resistant spars of a stressed skin wing are 
believed to be somewhat ~erroneous and 
misleading. New theories are suggested 
which may better apply. 

By making new assumptions on the 
basic arrangement of air frames, a degree 


INTRODUCTION 


| | arenes THE PAST 10 or 12 years, or 
since the time when all-metal air- 
plane construction came into widespread 
use, great progress has been made in 
many of the scientific fields associated 
with airplane design. This period has 
seen unusual advances, for instance, in 
aerodynamics, power plants, equipment, 
and communications. In comparison 
with the tremendous strides made in 
these other fields, it is believed that 
progress in structural design, and specifi- 
cally in the basic arrangement of air- 
frame structures, has lagged somewhat 
and has not kept pace. 

While there has been much progress 
in structural design during these years, 
this progress has been limited almost en- 
tirely to improvements and refinements 
of the many individual components ap- 
pearing in an air frame—as individual 
components. Much time and effort 
has been spent to bring about these im- 
provements in structural design, and 
the author is not only well aware of it 
but is fully appreciative of the results 
obtained. Because of this fine effort, 
today there are individual components, 
such as spar flanges, which work at ap- 
proximately twice the normal stresses 
they worked at 10 or 12 yearsago. Also, 
high efficiencies have been attained in 
the design of shear webs, sheet-stringer 
combinations, as well as many other 


Presented at the Design Session, Four- 
teenth Annual Meeting, I.A.S., New York, 
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of simplicity and an accompanying §re- 
duction in manufacturing costs have been 
achieved which heretofore were considered 
impossible. A variety of all-metal struc- 
tures, having improved qualities, were 
developed whose manufacturing costs are 
only 15 to 20 per cent of equivalent, con- 
ventional, all-metal designs. They have 
been successfully developed without  re- 
sorting to any new materials, shop prac- 
tices, or manufacturing facilities, and are 
therefore doubly important because they 
are capable of immediate application. 

These new structures indicate that the 
production potentialities of all-metal con- 
struction still remain largely to be ex- 
ploited by the designers of air frames. A 
list of design considerations common to all 
low-cost structures is given. 


components including the detail designs 
of joints and fittings. 

However, the basic arrangement or 
pattern of the air frame, wherein all of 
these individually much-improved com- 
ponents are used collectively in one 
large assembly, has received relatively 
little attention. This has been true in 
spite of the fact that it appears to be an 
extremely fruitful field of endeavor. 

To indicate that the problems of basic 
arrangement have received little atten- 
tion, the author cites the example of a 
modern conventional all-metal wing. 
There is an undeniable resemblance in 
its arrangement of ribs and spars to the 
arrangement of a wood-and-fabrie wing. 

Ordinarily, strength and weight were 
the two main factors that largely in- 
fluenced the basic arrangement of an 
airframe. An air frame had to be strong 
and light in weight. The factor of cost, 
while an important consideration, re- 
ceived secondary attention and was usu- 
ally automatically fixed within narrow 
limits after the other factors were es- 
tablished. Accordingly, it was com- 
monly believed that manufacturing costs 
for all-metal structures could not be 
radically reduced without adverse ef- 
fects on strength and weight. As shown 
hereinafter, this belief has been unjus- 
tified. 

In the past year and a half at Repub- 
lic Aviation Corporation, a number of 
successful experiments were conducted 
which dealt with the basic arrangements 
of air frames. More than anything else, 
these experiments indicate that certain 
changes in existing theories and prac- 
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tices are not only possible today but 
highly desirable. In this development, 
which started out as a cost-saving cam- 
paign, a variety of all-metal structures 
was developed which resulted in struc- 
tures costing only 15 to 20 per cent of 
their equivalent, conventional, all-metal 
designs. These new structures were 
achieved without making any important 
sacrifices in the standards of quality; 
that is, in strength, rigidity, weight, or 
serviceability. In fact, in each case one 
or more of these qualities was substan- 
tially improved. They were success- 
fully accomplished without resorting to 
anything new in materials, shop prac- 
tices, or manufacturing facilities. Com- 
plete assemblies for wings, tail surfaces, 
control surfaces, cabins, and hull strue- 
tures for personal-type airplanes, as well 
as tail surfaces for high-speed military- 
type airplanes, were built, tested, and 
proved in the laboratory. At present, 
most of these structures are being flight- 
and service-tested, and will soon go into 
large volume production. 

This program started with Mr. Alfred 
Marchev, President of Republic Avia- 
tion Corporation. He contended that 
there was something drastically wrong 
with the design of air-frame structures 
since their manufacturing costs were so 
high. Comparing it with automotive 
standards, he felt that for the cost of 
making a single assembly, such as a 
wing or tail, it should be possible to 
make not just one, or two, or even 
three, but anywhere from five to ten 
times as many by simplifying the de- 
signs and reducing the number of parts 
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Fig. 1. Prototype of the Republic Seabee. 


required. Being a great believer in all- 
metal construction, he felt that this 
would be the ideal medium to work with 
and he directed that investigations be 
made to bring about such results. 

From an engineering point of view, 
the problems were so severe that the 
degree of severity in itself suggested the 
angle of approach to the problems— 
something radical had to be done—and 
the results could not be obtained from 
conventional designs. This, in turn, 
required a review of the evolution of 
present-day metal structures in order to 
establish why some things were being 
done as they were. It was necessary to 
review production time studies made 
available in wartime production in or- 
der to establish what in general was 
causing such high manufacturing costs. 
Finally, it required a review of stress- 
analysis procedures in order to estab- 
lish where discrepancies existed which 
might be corrected in order to simplify 
air frames. 


THE EvoLuTioN OF CONVENTIONAL 
Merat WINGS 

To illustrate this type of thinking, it 
is interesting to consider the evolution 
of the present-day conventional all-metal 
Wings containing metal spars and ribs 
and stringers. This evolution has been 
approximately as follows: 

Starting from the basie arrangement 
of a wood-and-fabric-covered wing, first 
the wooden ribs and spars were replaced 
by metal ribs and spars, still keeping 
the fabric cover. Later, a metal cover 
was substituted for the fabric cover, 
without making any important changes 
in the arrangements of the ribs and 
spars. Then it was discovered that the 
metal cover could supply some of the 
bending and torsional strength of the 
wing, and that the strength of the cover 
could be increased substantially by the 
addition of many stringers. As they 
were added, the pattern of structure 
consisted of many members running 
spanwise and many members running 
chordwise, causing intersections every- 
where, Therefore, a large amount of 
clips, angles, and other reinforcements 
became necessary in order to tie every- 
thing together and establish structural 
continuity. These items were the final 
touches to what was otherwise the basic 
arrangement of a wood-and-fabrie wing. 

It is acknowledged that there were 
exceptions to this practice but the con- 
ventional wing still bears a striking re- 
semblance in its arrangement of mem-, 


bers to those of a wood-and-fabrie wing. 

After many years of this kind of prac- 
tice, it became a commonly accepted 
fact that conventional ribs in a conven- 
tional metal wing were irreplaceable 
components of the internal framework. 
Yet their necessity was never clearly es- 
tablished. At the same time, not every- 
one appreciated the magnitude of pro- 
duction complications resulting from the 
use of conventional ribs. As shewn else- 
where in this paper, the conventional ribs 
are alone responsible, either directly or 
indirectly, for up to 70 to 80 per cent of 
the total production time required for a 
wing. 

The production complications in- 
volved may be appreciated when one 
considers that the construction of such 
a conventional metal wing is much like 
that of an egg box, where all the internal 
baffles are rigidly interconnected to 
2ach other, and to all six sides of the 
box. Itisa good trick if it can be done— 
at low cost. 

For the above reasons, every effort 
was made to eliminate the conventional 
ribs and to accomplish their functions 
in some other manner. 


THEORETICAL CONSIDERATIONS FOR 
WINGS 


According to all customary methods of 
stress analysis used in stressed skin 
Wings, it was regarded as impossible 
to transfer normal shear loads in a 
chordwise direction to the spars without 
conventional shear carrying trusses such 
as ribs. However, it was felt that if the 
cover of a stressed-skin wing were stif- 
fened so that it became a heavily stif- 
fened torque box, such transfer of shear 
loads might be possible with a minimum 
of internal structure. This type of 
wing would approach the case of a large 
streamlined tube with a low diameter- 


thickness. ratio capable of supporting 
local loads. 

Such a wing was theoretically con- 
ceivable. Yet it was not known whether 
sufficient rigidity could be achieved with 
the necessary lightness of weight. 
Accordingly, it was first attempted on a 
small seale. 


THE NEW PRINCIPLE 


The elimination of conventional in- 
ternal ribs was first attempted on the 
stabilizer of the personal-type airplane 
shown in Fig. 1. It is a prototype air- 
plane using conventional construction, 
which was built only to prove the gen- 
eral design. 

The stabilizer originally used on this 
prototype is shown in Fig. 2. It will be 
noted that it is a good conventional 
structure with the usual ribs, spars, and 
stringers. It is a fair example of con- 
ventional all-metal design. Fig. 2 also 
shows the complete framework required 
for the simplified structure. The for- 
ward spar is the only internal member 
in the assembly. The simplified stabi- 
lizer is of such design that it easily lends 
itself to automatic riveting machines. 

Fig. 3 shows the two stabilizers with 
their external skins attached. They are 
the same in outline but the simplified 
version has beads 1/4 in. deep and 4 in. 
on centers. Such external beads are 
not objectionable for low-speed air- 
planes. They replace the internal struc- 
ture. 

A comparison of the two stabilizers 
and their production costs is given in 
Table 1. 

The simplified stabilizer successfully 
withstood the usual statie tests with 
highly satisfactory rigidity. 

Since this construction proved satis- 
factory for a stabilizer, its principle was 


Fig. 2. Internal framework of a conventional and simplified stabilizer. 


Fig. 3. Exterior views of conventional and simplified stabilizers. 
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Simp 


Fig. 4. The internal framework for conventional and simplified wings. 


TABLE 1 
Comparison of Conventional and Simpli- 
fied Stabilizers 


Con- 


Sim- 
ven- pli- 
tional _ fied 

Number of pieces 42 10 
Weight (lbs.) 13 13 
Fabrication (man-hours) 14.2 2.7 


Number of rivets 521 160 


applied to a structure ten times larger, 
such as a whole wing panel of the same 
airplane. Fig. 4 shows the internal 
framework for the conventional all- 
metal wing used on the prototype air- 
plane. Again, it is a good structure and 
is truly typical of that found in nearly 
every all-metal wing. 

The absence of ribs in the simplified 
wing should be noted. This is the key 
to the biggest saving of manufacturing 
costs. It should be mentioned that the 
conventional wing was a full cantilever 
design, whereas the simplified wing was 
externally braced by a single strut. 
This design change was partially, but 
not entirely, responsible for the weight 
saved. The center rib helps to absorb 
the concentrated load of the brace strut 
and results in rib spacing of about 8.5 
ft. The skin of the simplified wing has 
the same external beads as the simplified 
stabilizer. Table 2 shows a comparison 
of the two designs and their manufac- 
turing costs. 


TABLE 2 
Comparison of Conventional and Simpli- 


Con- Sim- 

ven- pli- 

tional fied 
Number of pieces 114 30 
Weight (Ibs.) 150 110 
Fabrication (man-hours) 280 10 
Number of rivets 2,627 


882 


It is significant that most of the rivets 
in the simplified wing are at spars and 
they can be easily installed by automatic 
riveting machines. 

The simplified wing successfully 
passed all static tests and indicated ex- 
cellent rigidity and light weight. 

Since the elimination of internal con- 
ventional ribs had been proved satis- 
factory for a large structure and for 
slow-speed airplanes, an effort was made 
to adapt the basic principle to high- 


speed airfoils where a smooth external 
skin is mandatory. Accordingly, the 
fin for the P-47 airplane was chosen 
for experimentation because it would 
provide a good basis for comparison of 
conventional metal structures with 
those incorporating the new principle 
of design. 

It will be noted in Fig. 5 (left) that the 
standard or conventional fin is a good 
structure consisting of ribs and spars, 
and is a fair example of that found in 
most metal airplanes today. The ab- 
sence of conventional internal ribs in 
the simplified fin shown in Fig. 5 (right) 
will be noted. Here a double skin was 
used, with the chordwise beads on the 
inside skin. 

The simplified fin successfully sup- 
ported 120 per cent of the design load 
without failure. It exhibited about 20 
per cent higher ultimate strength than 
the standard fin. A comparison of the 
designs and their manufacturing costs is 
given in Table 3. 


Discussion OF Test RESULTS 


It may be surprising that the fore- 
going “ribless’’ structures work at all. 
However, the most surprising thing of 
all is how well they work. It is believed 
that these new structures work even 


TABLE 3 
Comparison of Conventional and Simpli- 
fied P-47 Fins 


Con- Sim- 
ven- plified 
tional 
Number of pieces 94 25 
Weight (lbs.) 36.2 38.1* 
Fabrication (man- 
hours) 113 13.5 


Number of rivets 


1,037 564 


* This weight can be reduced since the 
test specimen proved to be approximately 
20 per cent stronger than the conventional 
fin. 


better than the equivalent conventional 
designs. 

The simplified wing was able to sup- 
port 100 per cent of the design load 
without a ripple or a buckle on its sur- 
face, not even on the critical compres- 
sive side. To the best of the author's 
knowledge, there are few, if any, con- 
ventional metal wings that can exhibit 
this desirable property. 

Also, unusual lightness was achieved. 
The simplified wing weighs about 1.45 
lbs. per sq.ft. including the external 
brace strut, flaps, ailerons, hinges, and 
control brackets. This is remarkable 
when one considers that the design wing 
loading of the airplane is 16 lbs. per 
sq.ft. Since the static test wing was 
approximately 15 per cent overstrength, 
it is believed that with the passing of 
time and with more experimentation 
the same wing can be built to weigh less 
than 1.25 lbs. per sq.ft. Furthermore, 
it is believed that a full cantilever wing 
incorporating the same construction can 
be built to weigh less than 1.5 lbs. per 
sq.ft., for an airplane whose average 
wing loading is 16 lbs. per sq.ft. Such 
lightness is almost unknown in conven- 
tional metal wings, even after many 
years of development. 

The simplified fin for the P-47 air- 
plane also exhibited fine properties in 


Fig. 5. Structures for conventional (left) and 
simplified (above) fins for P-47 airplanes. 
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spite of the fact that it was a severe 
application of this type of structure. 
For example: 

(a) It was an extremely thin airfoil 
whose average thickness ratio was about 
7 per cent. 

(b) It had a high unit loading on its 
leading edge. In one test it supported 
on its leading edge alone almost as much 
load as was applied to an entire panel 
of the Seabee wing. An average loading 
of 1,100 lbs. per sq.ft., corresponding 
to a high-speed dive, was sustained 
without failure. 

(c) It had a long overhang of the 
leading edge. The front main spar was 
located at approximately 30 per cent 
of the chord because of boundary con- 
ditions. 


Based upon the success of this severe 
application, it is believed that this type 
of construction can be used with much 
advantage in many other applications. 

Throughout all loading conditions 
the simplified fin exhibited surface 
smoothness considerably superior to the 
standard fin. It was substantially free 
of wrinkles and buckles during normal 
operating range of loads. This smooth- 
ness is reasonable to expect since the 
skin was supported ,at intervals twice 
as frequently as the skin on the stand- 
ard fin. Also, the skin reinforcements 
were torsionally stable sections. 

Fig. 6 shows a comparison of the 
bending and leading-edge rigidity be- 
tween the standard P-47 fin and the 
simplified version. It should be noted 
that the deflection of the leading edge 
of the simplified fin was less than that 
of the standard P-47 fin. 


THe INEFFICIENCY OF CONVENTIONAL 
Rips 


Fig. 7 shows a conventional rib from 
the flap of a large airplane, which repre- 
sents about 40 years of progress in de- 
sign. For the purposes of this discus- 
sion the rib may be considered as one 
contained in the aileron, wing, or tail 
surfaces for a large or small. airplane. 
Its only function in life is to provide 
contour and to support local air loads. 
It is made of high-strength aluminum 
alloy, with deep-drawn flanges, and 
with beads strategically located. After 
years of development, this rib has be- 
come lighter and stronger, as well as 
harder to make. The magnitude of pro- 
duction complications resulting from 
the use of such a rib may be appreciated 
if a few of the production steps are con- 
sidered. 

After manufacturing the rib it must 
be placed in a jig with all the other ribs 
and adjusted so that it will give a fair 
surface. It must be clipped to the 
spars. Then comes the job of attach- 
ing the external skins. First the skins 
are located with a few pilot holes, and 
then many pilot holes are drilled, work- 
ing from the center of the sheet out- 
ward to the extremities in. order to 
stretch the sheets tightly over the frame- 
work. Then all the pilot holes must 
be redrilled full size, meanwhile con- 
stantly removing and replacing the 
clamps that hold the sheets to the ribs. 
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Fig. 6. Comparison of rigidities of the con- 
ventional and simplified P-47 fins. 


If it is a modern structure using high- 
strength alloys and countersunk rivets, 
the skin has to be removed for further 
work. Usually each hole in the skin 
and each hole in the rib must be burred, 
one at a time. Usually each hole in the 
skin and each hole in the rib must be 
dimpled, one at a time. Riveting the 
skin to the ribs is the next step. The 
first side can be attached easily, since the 
other side of the assembly is still open, 
and each rivet may be bucked one at a 
time. The second side, or the closing 
side, must be riveted by reaching 
through access holes. 

Obviously, the entire assembly work 
is piecemeal handwork and is rarely 
suitable to automatic machines. 

In the finished assembly the conven- 
tional ribs are not so efficient as they 
might be. If the rib is 24 in. long it will 
have approximately 20 rivets through 
its flange. Since each rivet is good for 
approximately 400 Ibs., the attachment 
of the skin through the rib is in the 
neighborhood of 8,000 Ibs., all on the 
bent-up flange of an extremely thin rib. 
This is inefficient but it would be satis- 
factory if it were easy to make such an 
attachment. Actually the attachment 
costs are expensive. 

Furthermore, such a rib can provide 
only local support to the skin. If the 
skin on either side of the rib wants to 
roll, the rib can offer no resistance be- 


Fig. 7. A conventional rib. 


cause it has no torsional stability. 
Again, this is inefficient because a high 
cost was paid to achieve this result. 

On the other hand, the skin rein- 
forcements on the simplified P-47 
fin are efficient. The nature of the re- 
inforcements is such that they can be 
pressed out to provide skin support at 
close intervals. When they are at- 
tached to the external skins, they give 
closed sections having torsional stabil- 
ity. The finished simplified fin pro- 
vides such a rugged surface that one 
cannot only stand on it, but can jump 
all over it without causing any damage. 
Such ruggedness is a desirable quality for 
high-speed airplanes and can be achieved 
in conventional designs only with great 
difficulty and at high cost. 

The author is not in a position to 
make a blanket statement to the effect 
that the simplified constructions of the 
airfoils shown here will be most advan- 
tageous in all cases—that is, regardless 
of size and shape of the wing, regardless 
of speed and manner of loading, and 
regardless of cutouts and boundary 
conditions. However, it is believed 
that when comparisons of other speci- 
mens are made in the future, these sim- 
plified structures, or some variation of 
them, may prove to be better. 

When the construction of the simpli- 
fied P-47 fin is used on larger wings, and 
when the internal beads are placed suf- 
ficiently close to each other to give short 
column lengths of skin, it may be pos- 
sible to make the entire cover effective 
under compressive loads. This is the 
key to a ribless and sparless wing. 


New Stress ANALYSIS THEORY 


According to customary methods of 
stress analysis, the simplified structures 
would appear deficient in strength. 
The omission of the conventional ribs 
leaves no apparent structure capable 
of transferring air load shears in a chord- 
wise direction to the bending resistant 
spars. Therefore, the pertinent stress 
analysis theories must be reviewed in 
order to establish new theories that may 
better apply. 

The author believes that there is 


‘nothing wrong with the fundamental 


laws and theories of stress analysis but 
rather that sometimes discrepancies 
arise in their application. No theory 
or formula is better than the assump- 
tions with which it is used. Occasion- 
ally, the assumptions are questionable 
or are otherwise inadequate because 
they are incomplete. Thus, a theory 
may lose its scientific significance. 
Such is believed to be the case concern- 
ing rib analysis. 

In the analysis of shear loads in a 
chordwise direction for stressed-skin 
wings, the theory customarily used is 
that a section of a wing, containing : 
rib, can be isolated and analyzed as an 
independent structure, because it is 
assumed that the rest of the wing 
supplies nothing important and can be 
safely neglected. This theory and as- 
sumption have been responsible for the 
presence of the conventional ribs in a 
conventional stressed-skin wing, and the 


— 
= 3 — 
= 
we 
tot + + + + + + + +$— +—4 
1 
[| 
| | | | 
fy 


22 AERONAUTICAL ENGINEERING REVIEW— JULY, 


ribs in turn have been responsible for 
anywhere up to 70 to 80 per cent of the 
total production time required during 
manufacture. 

It is believed that the foregoing the- 
ory, which has been so universally 
adapted to stressed-skin wings, is some- 
what erroneous and misleading. As 
proof, the simplified wing for the Seabee 
airplane and the simplified fin for the 
P-47 airplane are offered in evidence. 

If the old theory were applied to the 
simplified wing, isolating a section con- 
taining one bead, ten beads, or 20 
beads (size makes no difference as long 
as the applied load is proportional to the 
size of section considered), it would ap- 
pear obvious that the section is highly 
deficient in shear strength. It is capable 
of transferring only a small fraction of 
shear loads in a chordwise direction to 
the spars. Such an isolated section of 
the wing is an incomplete structure until 
the section is extended spanwise to in- 
clude the end ribs. Then it becomes 
possible for a number of factors to con- 
tribute the necessary shear strength, all 
of which ordinarily are unaccounted 
for and assumed to be of negligible 
worth. 

It is believed that the first and most 
prominent of these factors is the pres- 
ence of the torque box. If an isolated 
section without end ribs were consid- 
ered, point A in Fig. 8 would deflect un- 
der air load to some position A’ due 
to lack of shear rigidity. Such a deflec- 
tion in the center of the span would rep- 
resent large torsional displacement with 
respect to the end ribs. However, the 
powerful torque box, which makes up 
the leading edge of a stressed-skin wing, 
offers considerable restraint to such 
torsional displacement. 


Fig. 8. Shear deflection of leading edge 


under air load. 


It is further believed that the lead- 
ing-edge cell (as well as the aft cells) 
will work somewhat as a beam in bend- 
ing between the end ribs. The second- 
ary spars, among other functions, also 
serve in this manner. : 

In addition, it is believed that the 
individual beads on the leading-edge 
skin of the simplified wing work par- 
tially as truss members pinned at the 
leading edge. This effect was much 
more pronounced in the simplified P-47 
fin. 

The old theory of isolating a rib and 
stress-analyzing it as an independent 
structure is a throwback to the days of 
fabrie-covered wings where, incident- 
ally, its use was quite justified. How- 
ever, its application to a stressed-skin 
wing is not so reasonable. Undoubtedly, 
many people have for a long time recog- 


nized the shortcomings of this theory 
for a stressed-skin wing. Yet heretofore 
little has been done to establish new and 
better theories. The old theory was 
started so long ago and has been used so 
frequently that it has built up a terrific 
inertia resistive to change. Thus today, 
human inertia is responsible for many 
other difficulties still existing in air- 
frame design. 


OTHER STRESS ANALYSIS 
CONSIDERATIONS FOR THE 
SIMPLIFIED WING 


The normal shear loads can reach the 
spars by several distinct paths. Which 
path will be most probable depends on 
the size and shape of the torque boxes, 
and the unit loading. It is a redundant 
problem. Like similar redundant prob- 
lems, it may be solved by considering 
the relative rigidities and proportioning 
the load accordingly. 

During the static tests it was ob- 
served that the false spars support much 
of the local loads by working as beams 
in bending between end ribs. However, 
under action of primary bending of the 
whole wing the false spars receive re- 
lieving bending moments and, conse- 
quently, become critical in shear near 
their rib supports. 

In the simplified wing the beaded 
skin is critical in buckling across the 
beads rather than between the beads 
while working under shear stresses. 
The buckling stress across the beads 
may be approximated as follows: 

(a) Determine the equivalent thick- 
ness of flat skin which will have the 
same moment of inertia as the beaded 
skin. 

(b) From ANC-5 determine the al- 
lowable buckling stress for a flat sheet 
having the above equivalent thickness. 

(c) The actual working stress is 
based on the actual thickness of the 
beaded skin. 

This procedure was applied to several 
static test wings incorporating beaded 
skins and was found to be about 10 per 
cent conservative. 


THE PressurE Reaction Static TEs! 
MertTHOD 


A novel static test method was used 
for the simplified wing which simulates 
the surface loadings experienced in 
flight more closely than any other 
method used today. It makes use of 
inflated air bags within the wing to re- 
act the live loads used during a test. 
Thus this method eliminates the danger 
present in the usual test setup, of 
crushing the loaded surface of the wing. 
It should be especially useful in testing 
light wing structures and is a low-cost 
test method involving a minimum of 
complications. 

The wing is set up for testing in the 
conventional manner in which all the 
load is applied externally by means of 
sand or shot bags. Airtight bags are 
placed inside the wing as shown in Fig. 9. 
The internal bags are inflated with air 
pressure equal in magnitude to the ex- 
ternal negative pressure corresponding 
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to the flight condition being tested. The 
internal air pressure in each bag is an 
average for its section of wing. It is 
held constant spanwise but varies 
chordwise in accordance with the chord- 
wise negative pressure distribution. 

In combination with the lead weights, 
the air pressure then gives in the test 
exactly the surface pressures experi- 
enced in flight on both the upper and 
lower sides of the wing at the same 
time. The material used for the ai: 
bags should be an extremely light fabric, 
such as balloon cloth, so that they may 
be fully inflated under the low pressures 
used. 


Fig. 9. Pressure reaction static test method. 


I.XAMPLES OF OTHER SIMPLIFIED 
STRUCTURES 


Perhaps one of the most difficult 
problems in aircraft, from the point of 
view of design and production, is that 
of a flying-boat- hull. It is more diffi- 
cult than the fuselage of a land airplane 
because of the severe hydrodynamic 
loads, odd shapes, watertightness and 
corrosion requirements. It is especially 
difficult if it is of all-metal design. Yet, 
by using new assumptions and theories 
in stress analysis for the transfer of 
loads, a high degree of simplicity in 
structure was achieved, as shown in Fig. 
10. 

It will be noted that the conventional 
hull is a good structure and is representa- 
tive of every metal flying-boat hull. 
It has so many interweaving parts that 
it can be assembled only in piecemeal 
fashion, one part at a time, by much 
hand work. This is costly. 

On the other hand, the simplified de- 
sign lends itself to large-volume, low- 
cost production, because it has few in- 
ternal interconnecting structural de- 
vices. It lends itself to automatic riv- 
eting technique and requires little hand 
work, It is almost a pure monocoque 
design, long considered impossible for 
a metal hull. All the weight of the in- 
ternal structure was put into the outside 
plating, giving a tough outer shell. This 
is a highly desirable feature for flying 
boats, since it minimizes corrosion prob- 
lems and provides much resistance to 
local damage in service. The simplified 
hull was static-tested satisfactorily, and 
in service it has proved to be much more 
rugged than the conventional hull de- 
sign with light outer skins. Table 4 
gives a comparison of the designs and 
their manufacturing costs. 

Other examples of simplified structures 
will also be shown. Fig. 11 shows a com- 
parison between all-metal conventional 
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CONVENTIONAL 


SIMPLIFIED 


Fig. 10. Internal framework for conventional and simplified hulls. 


CONVENTIONAL 


SIMPLIFIED 


Fig. 11. Conventional and simplified all-metal wing-tip floats. 


Comparison of Conventional and Simpli- 


fied Hulls 


Con- Sim- 


ven- 

tional fied 
Number of parts 362 63 
Weight (Ibs.) 318 298 
Fabrication (man-hours) — 590 20 


Number of rivets 


6,500 2,400 


TABLE 5 
Comparison of Seabee Amphibians 


Conven- Simpli- 
tional fied 
Prototype Design 
Number of passengers 3 4 
Horsepower 175 215 
Wing area (sq.ft.) 171 196 
Gross weight (Ibs.) 2,900 3,000 
Weight empty (Ibs.) 2,130 1,990 
Air-frame weight (Ibs.) 1,260 1,140 
Air-frame parts (number 
of 1,800 450 
Air-frame fabrication 
time (man-hours) 2,500 200 
Air-frame tool cost at 
5,000 airplanes per 
year $1,750,000 $400,000 


and simplified wing-tip floats. The 
former is a typical “egg box’? construec- 
tion and can be made only in piecemeal 
fashion by hand. The simplified ver- 
sion has only two parts with entirely ex- 
ternal assembly possible by automatic 
machines. The simplified float weighs 
less than the other and has a heavier 
shell. It can be fabricated in 15 min. 
Fig. 12 shows an all-metal aileron 
suitable for light airplanes. It has no 
internal ribs and can be fabricated in 18 
min. Altogether it has six parts and 
Weighs approximately 0.90 lb. per sq.ft. 
It successfully withstood all static tests. 


RESULTS OF SIMPLIFICATION 


There have been presented, up to this 
point, a variety of simplified structures 


covering many of the components of an 
airplane—wings, tail surfaces, control 
surfaces, hull structures, ete. More in- 
teresting than any individual compo- 
nent, however, is the cumulative result 
of simplification in a complete airplane. 
Such .results as have actually been 
achieved in a light-plane air frame are 
shown in Table 5. The figures may seem 
incredible, yet are almost entirely es- 
tablished facts éoday. 

It will be noted that the simplified 
design is a larger airplane carrying four 
passengers instead of three. It is about 
15 per cent larger than the prototype 
airplane. In spite of this increase in 
size it has a lighter air frame having 
only 25 per cent of the number of parts 
required in the conventional air frame of 
the smaller prototype. The fabrication 
time of the simplified design is only 8 
per cent of that of the prototype, yet a 
remarkable saving was effected in tool 
costs. The latter demonstrates the 
fallacy of the contention that elaborate 
and high-cost tooling is necessary to 
achieve low-cost production. 

The common belief that a radical re- 
duction in manufacturing costs will 
adversely affect the strength and weight 
of an air frame is also proved errone- 
ous. 
Other direct benefits of simplified 
structures are less complex engineering, 
and reduced airplane-servicing and cor- 
rosion problems. Furthermore, a more 
rugged airplane with increased useful- 
ness and improved performance will 
result. 

Another by-product of simplified 
structures is better interchangeability 
of parts. When 75 per cent of the parts 
of a conventional structure have been 
eliminated, as were done in the examples 
shown in the paper, there are many parts 
that do not have to be interchanged. 
The remaining 25 per cent can be 
assembled to each other with a minimum 


of distortion of the complete assembly, 
thereby providing superior interchange- 
ability. 


SIMPLIFICATION IN OTHER AIRPLANES 


The author cannot state that the de- 
gree of simplification shown in the fore- 
going structures can be achieved in all 
components for all airplanes regardless 
of size, shape, utility, ete. Yet he is 
not convinced that they cannot be 
simplified just as much. Admittedly, 
there are many difficult problems still 
to be solved. However, the structures 
solved in this paper were extremely dif- 
ficult problems and the author believes 
that the remaining complex problems 
may some day also find simple solutions 
when given the proper consideration. 


CONSIDERATIONS FOR Low- 
Cost STRUCTURES 


The following considerations are im- 
portant from a design point of view and 
are believed to be common to all the 
foregoing simplified structures. 

First, it should be mentioned that, if 
simplified structures are to be achieved, 
a designer must have an open mind con- 
cerning existing theories and practices. 
He must judge fairly and impartially 
between what are established scientific 
facts and what are not. This is most im- 
portant. 

Secondly, he must be willing to 
change, if necessary, his entire concept 
regarding air-frame arrangements. He 
must accept a minimum in the way of 
basic needs for a structure and build up 
from the simple, rather than build down 
from the complex and outmoded. 


Reduction in the Number of Parts 


The number of parts should be re- 
duced wherever possible. A part elimi- 
nated is a part that does not have to be 
assembled. This is a double gain. In 
the case of the conventional fin for the 
P-47 airplane, by eliminating 69 out of 
94 parts, some 19.5 man-hours were 
saved in subassembly time, and 81.3 
man-hours were saved in final assembly 
time. It should be pointed out that 
there are exceptions to this rule. Occa- 
sionally it is cheaper to make two or even 
three parts instead of one part, but these 
are infrequent cases. In general, parts 
should be eliminated or reduced in num- 
ber wherever possible. 


Fig. 12. Simplified. A light-plane aileron 
that can be fabricated in 18 min. 
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Simplicity of Final Assemblies 


Simplified structures should be de- 
signed so that their final assemblies 
consist only of large, self-contained, and 
self-sufficient panels that can be as- 
sembled to each other with a minimum 
of internal interconnecting devices. 
In other words, the egg-box type of 
construction described elsewhere must 
be avoided. The internal interconnect- 
ing devices that complicate final as- 
sembly can easily make the difference 
between a piecemeal final assembly and 
a clean-cut final assembly. 

The importance of this consideration 
vannot be overemphasized. At times 
one must “lean over backwards” to 
achieve this condition. For example, 
it will be noted in Fig. 10, showing a 
cross section through the simplified hull, 
that there are (except for watertight 
bulkheads) no internal devices con- 
necting the bottom to the sides. Be- 
cause of the high water loads, structur- 
ally it would appear to be the worst 
place to omit an internal connection 
such as conventional frames. Yet, 
from a production point of view, the 
omission of that connection was the key 
to the biggest savings in costs. 


Low-Cost Structures Result First 
from Simplified Design and Only 
Secondly from Excellent Tooling 
For years it has been the cry of the 

aircraft industry that if it had large- 

volume production, similar to the auto- 
motive industry, it too could turn out 
low-cost structures, because large-vol- 
ume production would offset the costs of 
the elaborate tools required. There are 
many fallacies in this line of reasoning; 
for example, in the case of the stand- 
ard P-47 fin, which is typical of many 
structures appearing in airplanes today, 
the best tools in the world would have 
helped in making detail parts and as- 
sembling the spars. However, there is 
no machine or tool conceivable where 
one can feed all these parts into a hop- 
per, turn the crank, and come out with 

a fully assembled fin. A saving of 81.3 

man-hours in final assembly on the sim- 

plified fin was made possible only by 
simplified design and not by elaborate 
tooling. 


Use Shop Equipment to Best 

Advantage 

During the past half-dozen years tre- 
mendous hydraulic presses, mechanical 
presses, and stretching machines were 
developed which were previously unavail- 
able. They are the most important 
machines in the shop for sheet-metal 
construction. However, full advan- 
tage has not yet been taken of their ca- 
pabilities. Altogether too frequently a 
huge press, towering to the roof of a 
building, has been used to stamp out 
small parts. Basically, this is extremely 
wasteful. 

Accordingly, for greatest efficiency 
such machines must be used with ut- 
most consideration for all factors, par- 
ticularly subsequent manufacturing op- 
erations. For example, frequently it 
pays to make larger and more compli- 
cated parts in the press because it re- 
sults in substantial saving in assembly 


time. In the simplified fin five rela- 
tively large and complicated pressings 
replaced 25 small pressings (mostly 
ribs) of the standard fin. These were 
the “pay-off” parts that made possible 
the saving of 81.3 man-hours in the 
final assembly of the simplified fin. 
Literally speaking, machine power re- 
placed hand power! 


Tool Costs 


It is gratifying to note in Table 5 
that simplified design has resulted in a 
radical reduction of toolingcosts. Where 
it would have cost $1,750,000 to tool up 
for the production of the conventional 
design of the Seabee, instead tooling 
for the simplified design will cost only 
$400,000. This huge gain is one of 
the by-products of simplified design. 

One can resort to many refinements 
in order to save tool costs. Careful air- 
frame design can take the tools needed 
to make a certain component and extend 
their use to make other components of 
the airplane. For example, in many 
airplanes, the vertical fin is nearly the 
same size and shape as the stabilizer on 
one side. They are so similar that only 
minor compromises need be made to 
make them identical. Therefore, in 
such a case, by using the tools of the fin 
to make both left- and right-hand stabi- 
lizers, it becomes possible to spread the 
tool costs over a larger number of units, 
and perhaps even show a net gain for 
small-quantity production. 

It might be pointed out that in the 
past slight differences between two as- 
semblies were not too important since 
the bulk of production costs were con- 
sumed by the handwork required in 
their assemblies. Slight differences in 
contour, etc., made necessary only a new 
set of detail parts and tools, which rep- 
resented a small percentage of total 
costs involved. Such additional costs 
were relatively so small that it became 
worth while to introduce small differ- 
ences to gain small advantages else- 
where. 

However, when handwork in final 
assemblies has been largely eliminated, 
slight differences between two assemb- 
lies become vastly more important. It 
then becomes highly imperative to elimi- 
nate the “small” differences. 


Use Low-Strength Alloys 


With handwork nearly eliminated, 
the cost of materials and their proc- 
essing becomes a major part of the 
cost of fabricating an air frame. There- 
fore, low-strength alloys should be used 
wherever possible to take advantage 
of lower material costs. The necessary 
strength may be gained by the addi- 
tional formability and workability of 
lower strength alloys. 

Frequently the use of high-strength 
alloys requires much processing. They 
must be pressed, heat-treated, repressed, 
aged, and inspected for hardness. 
These are separate operations requiring 
separate handling and can be largely 
avoided by using lower strength alloys. 

This does not mean simply choose a 
new material and find new allowable 
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stresses and working stresses compatible 
with the new material. Emphatically 
no! 

The fundamental production advan- 
tage of all-metal construction is that it 
can be produced largely by machines 
with a minimum of hand labor. In this 
respect metal has no equal—none what- 
soever. But, its advantage was lost 
in the case of the standard P-47 fin and 
in the case of the original Seabee 
wing, which are fair examples of con- 
ventional metal structures, when in 
final assembly they required many 
times more handwork than even a wood- 
and-fabric fin and wing. This loss was 
avoided in the simplified versions by 
using the same materials but using 
them in a different manner. 

Referring to the conventional all- 
metal wings existing today, one will 
realize that fundamentally they are 
nothing more than a wood-and-fabric 
wing except that a new material has 
been used. Though their evolution was 
logical, the results were illogical, be- 
sause they cannot lend themselves to 
large-volume, low-cost production which 
is a basic advantage of metal construc- 
tion. Therefore, the author believes 
that the potentialities of all-metal con- 
struction still remain largely to be ex- 
ploited by the aircraft industry. 

It might be pointed out that existing 
materials, such as aluminum alloys, are 
on a whole quite satisfactory for large- 
volume production. Existing shop prac- 
tices, equipment and manufacturing 
facilities also are quite suitable for such 
production. Though there is still some 
room for improvement in each of these, 
the great bulk of improvement needed 
is in the design of the air frame. 

The simplified structures shown in 
this paper are set forth as examples of 
what can be done with existing re- 
sources. They indicate that the respon- 
sibility for achieving large-volume low- 
cost structures rests clearly with the de- 
signers of air frames. It is up to the en- 
gineers on the job. They must not wait 
for someone to invent a new material 
or fabrication process. 


ENGINEERING PROCEDURES 


It has usually been the practice within 
an engineering department to spend a 
great deal of time in the design of de- 
tail parts. Frequently, one gets so in- 
volved in these details that he loses sight 
of the overall problem, It would be 
much better to refrain from this prac- 
tice in order to maintain in proper per- 
spective the overall problem concern- 
ing the basic arrangement of the air 
frame. 

One should not worry merely about 
technical details, such as whether a 
given part is working at this stress or a 
little higher stress, or whether it will 
buckle now or a little later. These are 
important considerations and it is not 
the intention of the author to minimize 
their importance. Rather, the author 
would emphasize the many advantages 
in keeping attention directed to the 
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Editorial Board are published in the JourNAL oF 
THE AERONAUTICAL ScrENCEs or the AERONAUTICAL 
ENGINEERING Review. The JourNat prints in 
each issue several full length scientific papers on 
new research and developments in various fields 
applied to aviation. The Review keeps members 
and subscribers up to date on aeronautical news and 
literature through reviews of new books and 
periodical articles, government publications, and 
trade literature and publishes papers on applied en- 
gineering and aircraft production. 

The AERONAUTICAL ENGINEERING CaTALoG, pub- 
lished yearly, is a guide to sources and specifica- 
tions of materials, parts, and accessories used in the 
design and production of aircraft, aircraft engines, 
and parts. 


Research Facilities 


Through the Aeronautical Archives of the In- 
stitute, members have for their use the most com- 
plete aeronautical library and reference research 
facilities maintained by any technical society. At 
the New York building of the Institute, The W. A. 
M. Burden Library of books, reports and periodicals, 
the Aeronautical Index of subject files, biographic 
files and bibliography, and the historical and art 
collections in the Archives are available for study. 
The Pacific Aeronautical Library at 6715 Holly- 
wood Boulevard, Los Angeles, maintains a refer- 
ence collection and reading room for members and 
loans books to company libraries in the area. 
Through The Paul Kollsman Lending Library, 
aeronautical books are lent by mail without charge 
to members anywhere in the continental United 
States. In addition to a complete collection of 
standard aeronautical reference works, the Kolls- 
man Lending Library has available for loan new 
aviation books as they are reviewed in the AERo- 
NAUTICAL ENGINEERING RevIEw. 


Membership 


In addition to membership in professional socie- 
ties representing their particular fields, specialists 
applying their and experience to aero- 
nautics find membership in the Institute of great 
value in the contacts made with others engaged in 
aeronautical work and in the broad coverage of all 
aeronautical problems furnished through its meet- 
ings and publications. All applications for mem- 
bership are carefully i i by the Admissions 
Committee, which recommends the grade of mem- 


bership for which the applicant is found eligible. 
There are advanced grades of membership—Asso- 
ciate Fellow, Fellow, Honorary Fellow—to which 
members may be elected as their experience war- 
rants. Thus, a member receives due recognition— 
more valuable because it is given by his colleagues 
—for his contributions to the progress of aero- 
nautics. New applicants may be elected initially 
by the Admissions Committee to the grade of 
MEMBER if they are engineering graduates with 
at least three years of experience or have had over 
five years’ experience in research, engineering, or 
other special work applied to aviation; to the 
grade of Industrial Member if they have acquired 
a recognized standing in an administrative capacity 
in the aviation industry; to the grade of Technical 
Member if they are recent engineering school 
graduates or are engaged in technical aeronautical 
work. For those interested or engaged in aero- 
nautics or fields related to aeronautics who wish to 
participate in the activities of the Institute, the 
grade of Affiliate is provided. Student Members 
are admitted by application through Student 
Branches organized at their schools. Aeronautical 
companies, as well as individuals, are affiliated 
with, and participate in, the support of the Insti- 
tute through Corporate Membership. 


Dues 


An entrance fee of $5.00 is required of all new 
members who apply for admission to a grade of 
membership to be specified by the Admissions Com- 
mittee (Corporate Members, Student Members, and 
those who apply specifically for the grade of Affili- 
ate being 

Annual membership dues include a subscription 
to the AERONAUTICAL ENGINEERING Review. For 
the various grades of membership they are as 
follows: Fellows—$16.50; Associate Fellows— 
$12.50; MEMBERS—$10.50; Industrial Mem- 
bers—$10.50; Technical Members—$6.50; Affili- 
ates—$6.50. 

The regular subscription price for the JouRNAL 
OF THE AERONAUTICAL SciENCcEs and the AERONAU- 
TICAL ENGINEERING Review is $7.00 and $3.00 per 
year, respectively. Members may subscribe to the 
Journat at one-half the regular subscription rate. 

Those who are engaged in aeronautical work or 
who have an interest in any technical phase of avia- 
tion will find the services of the Institute to be a 
necessary aid in keeping abreast of developments in 
these times of such rapid progress. An application 
form and further information about membership 
can be obtained from an Institute member or by 
writing to the Secretary. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 EAST 64TH STREET, NEW YORK 21, N. Y. 
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Fair to Foul Weather Flying 


INTRODUCTION 


{HE PROBLEM OF TRANSITION from 

safety-first, fair-weather flying over 
a considerable period of time, to flying 
under all-weather conditions has devel- 
oped many personal interests. Since 
each pilot who has flown in bad weather 
has gained some experience that con- 
tributes to the sum total, the author’s 
analysis here presented should add to 
the knowledge of the subject. 

One reason our progress has been slow 
is, I believe, that evaluation of individ- 
ual equipment has been restricted and 
not scientifically balanced with the over- 
all problem of operation. When we 
find that the vision from the pilot’s seat 
is restricted at high angles of attack so 
that he cannot see approach lights 
blocked from his view, this should not 
be charged against the lights. Similarly, 
if only one row of approach lights is vis- 
ible, I think we should say they should 
be so placed that there is enough room 
on the width of the runway to land, or 
that the runway be made wider, rather 
than seek to find the ultimate spacing 
of rows of lights. 

The psychological factor is just as 
important as any other element. The 
psychologist has work to do here and 
this fits in with keeping the air surgeon 
and the aero medical laboratory experts 
actively interested. For example, we 
are all more or less frightened by light- 
ning or foggy darkness. Some weather 
maps showing red bolts of lightning are 
enough to make many hesitate about 
flying when borderline conditions pre- 
vail. 

In other words, the observations of 
the pilots are valuable but the final anal- 
ysis and recommendations for im- 
provement must be based on a scientific 
approach covering all factors, including 
the psychological factor. 


RELIABILITY OF EQUIPMENT 


In considering the peacetime safety 
of flying present-day military aircraft, 
one has to realize that it is a question of 
having individual parts in functioning 
condition at all times or provision must 
be made for emergency substitutes, as 
for example by having propellers full 
feathering. When we add more equip- 
ment, whether air-borne or on the 
ground, in order to operate under all 


Presented at the Air Transport Session, 
Fourteenth Annual Meeting, I.A.S., New 
York, January 29-31, 1946. 

*Colonel. Now Aviation 
Atlas Supply Company. 


Manager, 


EDWIN E. ALDRIN* 
Army Air Forces 


Landing procedure using SCS-51 equipment and ground control approach equipment is 


shown in this and the following two figures. 


The above illustration shows how the glide path 


is localized; the second illustration indicates the method of controlling the ground approach; 
and the third depicts the action of the pilot's Marker Beacon Indicator as the aircraft approaches 


the runway for a landing. 
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Approach lights experimentally installed at the Newark Army Aijr Field. 
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conditions of weather, we must likewise 
have safety substitutes. In other words, 
before we can play “for keeps” on in- 
strument landings for passenger-carry- 
ing aircraft, precautions should be taken 

TOMER ANTENNA OS HeLawe Fo Ku to ensure success in case of the failure of 
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Cree (UPPER LOBE 3 any element, such as a radio tube, 

romeo ground power supply, ete. Moreover, 
can it is obvious that maintenance and in- 


spection must be stressed more strongly 
than ever if flying is to be carried on un- 
der more adverse weather conditions. 

During the war, enthusiasts for one 
gadget or another have claimed advan- 
tages beyond the original purpose of the 
equipment in many cases, with the re- 
sult that those in authority have been 
unable to adjust the differences and ar- 
rive at a complete overall program. Con- 
sequently, the only way to make prog- 
ress appeared to be to put all the equip- 
ment necéssary in one place to start with 
and to use the best technicians. Where 
one field had one type of equipment and 
another field had a different type, con- 
troversy over their respective merits 
seemed to be the only result. 


DEFEATING THE WEATHER 


eo BF In 1944, General Eisenhower notified 


the War Department that the weather 
in Europe was a greater enemy of his 
offensive military aviation than the 
Germans and that something had to be 
done about it. For some months there 
was no concrete result until someone 
said he thought we had the means for 
combating all the weather problems if 
i all the facilities were put to work at one 
OF BEAN TRAN time. Consequently, there was formed 
a project in the Engineering Division of 
Wright Field, designated as ‘‘Defeat 
the Weather.” As many of the bad 
weather flying crusaders must know, and 
to name a few for illustration—Doolit- 
tle, Hegenberger, Kelsey, Cutrell, Duck- 
worth—any effort to get prompt action 
on bad weather problems immediately 
encounters myriad conferences and com- 


ACTION OF MARKER BEACON INDICATOR (PILOT'S) AS AIRCRAFT ee mittees composed of would-be fliers and 
FLYS THRU THE VARIOUS MARKER BEACON SIGNAL # others who Shine all the answers.” 


Laid iz 4 The author was given charge of the 


project at about this stage in October, 
We a 1944. The first move was to have an 
airplane assigned which already had 
installed in it practically all the equip- 
ment that was representative and con- 
sidered essential at that time to fly under 
all-weather conditions. This was a B-17 
Pathfinder, which was equipped with 
the following in addition to normal in- 
APPROACHING ae strument installations: radar that could 
AIRCRAFT 1 oer be used for front penetration and en- 
: » route navigation; radio altimeter; flight 
indicator for the SCS-51 glide path lo- 
calizer system; air position indicator for 
integrating air speed and direction ob- 
tained from the Flux Gate compass; 
V.H.F. radio receiver and transmitter; 
and standard deicing and windshield 
heating equipment. 
The first problem tackled was to de- 
termine the lowest altitude at which the 


ent is radar could be relied upon to give drift 
2 path correction to the air position indicator. 
roach; This was found to be satisfactory down 
aches 


to 5,000 ft. and, under some conditions, 
down to 2,000 ft. 
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SENSE 1S NORMAL WHEN 
PROCEEDING IN THIS DIRECTION 


SENSE IS OPPOSITE WHEN 
PROCEEDING IN THIS DIRECTION 


Photograph Courtesy International Tefephone & Telegraph Corporetion 


Localizer course with figures showing readings of the cross-pointer indicator as mounted on 
the instrument panel of the airplane. 


In trying to start operations it was 
found that there was no airfield that was 
equipped with all the ground facilities 
necessary and was located where bad 
weather operations could be carried out 
without interfering with other essential 
war traffic or existing rules. This di- 
lemma then led to the creation of an All 
Weather Operations Office at the Head- 
quarters of the Army Air Forces, where 
overall policy and allocation and prior- 
ities of installationscould be decided with 
full up-to-date knowledge of the ramifica- 
tions of all-weather flying. Following this 
there was established by the Air Force 
Letter of June, 1945, an All Weather 
Flying Center, the purpose of which 
was to remove all external interference 
and to provide for the installation of the 
ground equipment needed for the differ- 
ent types of air-borne equipment that 
would be brought in for this type of 
flying. At first designated to be located 
at Clinton County Army Air Field, Wil- 
mington, Ohio, its location was later 
changed to Lockbourne Army Air Base, 
near Columbus, Ohio, and now back 
again at Wilmington. 

The All Weather Flying Center is in- 
tended to centralize separate undertak- 
ings of the Air Transport Command, 
Training Command, Air Force Board, 
and Wright Field. En-route or airway 
flying will be operated by the Air Trans- 
port Gommand. 


Airport Requirements 


In making an airfield installation of 
the equipment necessary for all-weather 
flying, it is necessary to have excellent 
approaches with a minimum of interfer- 
ence, in the use of radio and radar equip- 
ment. The field should be located in an 
area that is, or can be, restricted to other 
flying and does not interfere with the 
Federal Airways and Air Traffic Con- 
trol. The runways should be as long 
and as wide as possible—9,000 to 10,000 
ft. long and 300 to 500 ft. wide. The 
runways likewise should have high-in- 
tensity Bartow-type runway lights, and 
adequate approach lights should be in- 
stalled, which generally means leasing of 


land. Even when the airfield is com- 
plete, radar installations must be prop- 
erly located in order to take care of 
local airport traffic patterns and to 
spot aircraft for general traffic control 
with as much range as possible. 


Tue ALL-WEATHER FLYING DIVISION 


The A.W.F. Division handles the 
following functions: (a) landing and 
take-off; (b) navigation, communica- 
tion, bombing, and formation flying; 
(c) traffie control: local pattern and 
area; (d) design problems, including 
icing; (e) automatic flight. 

The Glide Path Localizer or SCS-51 
equipment, the G.C.A. (Ground Control 
Approach), and the high-intensity lights 
represent a combination that is a good 
starter for instrument landing and take- 
off. The ground equipment should be 
controllable from an annex to the con- 
trol tower. The power supply should be 
permanent and not subject to varying 
voltages of portable power sources, such 
as those used in the war which were 
found not to be good after 2,000 hours 
without complete overhaul. 

There is a minimum ceiling, visibility, 
and icing condition, set for “‘closing”’ air 
terminals, depending upon surroundings 
and time of day or night. The problem 
is to push these limits out of the picture 
with safety. Definitions describing 
these conditions need to be examined as 
we get down to finer limits. For ex- 
ample, visibilities involve contrasts 
and types of objects, such as approach 
lights in daytime versus nighttime. 
Present A.A.F. flying limits without 
G.C.A. but with SCS-51 and high-in- 
tensity lights appear to be !/s mile by 
day and '/;. mile by night, correspond- 
ing to upper and lower limits of thick 
fog. As we come to the faster-landing 
and larger aircraft—A-26, C-54, B-29, 
the question of ceilings below 200 ft. 
becomes vital. There are, of course, ex- 
ceptions to this. For example, last year 
at Patterson Field, Lieutenant Colonel 
Philpott made full instrument landings 
by SCS-51 alone in a B-24 using the 
formation stick. This latter control aid 


was the interim answer for heavy air- 
craft. Automatic landings have been 
made in a B-29, and many test blind 
landings have been made in lighter air- 
craft from 1928 on, using various sys- 
tems, such as the Army A-1, variations 
of markers, altimeters carefully set, and 
radio direction finders. However, they 
are not foolproof. A B-17 was totally 
wrecked not long ago at Lockbourne 
while making an approach under near- 
zero conditions and icing, when the glide 
path and middle marker were out. There 
were no approach lights and the G.C.A. 
system was not in operation. 

FIDO, the equipment that burns 
gasoline or oil near the runway to dis- 
perse the fog, may be desirable at some 
locations for precautionary purposes. 
One was “installed” at Wright Field but 
it has fallen into disuse because of the 
expense. It was offered to a West Coast 
terminal, which decided against the in- 
stallation because with current radio 
equipment it was found that low ceil- 
ings were no longer a problem and dense 
fog stopped operations there only one 
day per year. 

Equipment Limitations 

The SCS-51 as at present installed 
has its limitations—the proximity of 
hangars and the presence of aircraft or 
trucks in the glide path ahead distort 
the electrical path. Trees, high ten- 
sion lines, railroad tracks, fences, snow- 
drifts, all must be back of restrictions 
in order not to interfere, and for some 
airports this may be impractical. 

The G.C.A. system is affected by the 
height of hills or mountains on the hori- 
zon; shadowing echoes interfere with 
tracking of aircraft in the airport pat- 
tern. And now if you want to install 
the G.C.A. on a runway fitted with 
SCS-51 equipment, it must be located 
behind in order not to bend the SCS-51 
beams. 

The specialists do not reveal these 
factors and the flying personnel have to 
find them out for themselves. 


Weather Problems 


The problem of installing the SCS-51 
equipment in a particular direction of 
one runway complicates practice in the 
use of it when the wind velocity and di- 
rection are wrong. The most satisfac- 
tory experience indicates that on the 
average two installations are desirable 
and, generally, these should be on the 
same runway beamed for opposite ap- 
proaches. We have encountered cross 
winds of 50 m.p.h. at 1,000 ft., with 
dense fog and unimportant winds at the 
ground. Part of the reason for the slow 
acceptance of these aids is that the pilot 
has to find out all these things by him- 
self. 

So far this winter at the All Weather 
Flying Center, the only interruptions 
caused to scheduled flying have been due 
to icy runways.* An A-26 was landed 
with an iced windshield. The wind- 
shield was of the curved plastic type, 


*George W. Brady, Chief Engi- 
neer, Curtiss-Wright Corporation, Propel- 
ler Division, suggests that reversible 
propellers be used for this braking. 
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it had no heater or deicer, and the pilot 
used the flame of a cigarette lighter to 
melt a peephole for final check of a 
committed landing. The equipment on 
the C-46E has made it the most depend- 
able weather airplane in these opera- 
tions thus far. 

Snowplows were unable to maintain a 
straight course on the instrument run- 
way and had to be equipped with a 
radio direction finder to home on the 
transmitter at the other end of the run- 
way during blizzard conditions while 
airplanes were flying. 

Precipitation static has been a con- 
tinuing source of interruption’ of com- 
munications when these were most 
needed. Discharge wicks of the latest 
model have been helpful but have not 
solved the problem. Even V.H.F. is 
sometimes badly affected, although the 
V.H.F. beacons between New York and 
Chicago have been extremely helpful. 
The A.D.F. becomes next to worthless 
at times when heavily charged clouds 
are present to give false readings. A 
device called the “Block and Squirter” 
has been tried and, while it shows prom- 
ise, it is still experimental and unsatis- 
factory. This device would build up an 
artificial voltage that would discharge 
at a controlled instant when the air- 
plane radio would be momentarily 
blocked out—all cycling at a high 
enough rate to keep the radio free from 
static due to airplane discharges. In 
one electric front penetration I had con- 
siderable static nullifying the radio. 
Immediately after a bolt of lightning 
shot across the nose, the static stopped 
completely, and it remained clear for 
several minutes. 


Traffic Control 


Traffic Control is divided into local 
airport patterns and areas for regiment- 
ing flow toward terminals. At present, 
communications with the ground have 
complicated both, but as the routine is 
being worked out improvements in 
equipment are helping to solve the 
problem. A new radar installation 
(SCR584) has been tried in preliminary 
tests and found to provide the addi- 
tional information that G.C.A. does 
not provide. In all this ground radar 
there is still to be worked out a means to 
identify particular airplanes. Air-borne 
radar, considering its weight, has not 
been too desirable over the average 
land area, although a new air-borne in- 
stallation (APS10) appears to be a right 
step forward as a combination for navi- 
zation, front penetration, and air-traffic 
guide. 

For controlling traffie within a 100 
150-mile radius, M.E.W. and Vee-beam 
radar would be a big help. The instal- 
lation of one of these is quite expensive, 
not to mention the trained man power 
required to operate and maintain it. 
However, they should be put to use in a 
lew places, to be eventually replaced by 
hewer, more economical units. 

Captain Saint’s traffie-control com- 
puter was being installed and _prelimi- 
nary-tested and has possible application 
to the problem. 


Scope picture of airplane on final ap- 
eran under altitude or glide path con- 
trol. 


Design Problems 


Airplane design problems include prin- 
cipally features affecting icing and static. 
Heating the leading edges of the wings 
and the tail of a B-24 extended to 1 full 
hour its capability to fly. in extremely 
heavy icing. Major Vine, A.T.C. pilot, 
deserves great credit for holding it until 
the melting ice froze again over the trail- 
ing part of the wing and restricted the 
ailerons. Bleeding the heated air out 
along the wing span and assisting the 
control of laminar flow is a study that 
has much promise in this connection. 
Some airplanes have wing shapes and 
speeds that seem to require no deicing 
equipment for typical missions. In fu- 
ture airplanes antennas must be sub- 
merged because they are now the first 
to load up and break off. Windshield 
and propeller deicing are not too serious. 
Icing of the blower of jet engines may 
present a hurdle and tests are being 
pushed on this. Stable control in low- 
powered gliders is a ‘“‘must’’ for future 
instrument-landing aircraft. 


Automatic Flight 


Automatic flight is being worked out 
in a C-54 at Lockbourne. The principal 
elements being installed are: (1) A-12 


Sperry automatic pilot, (2) ARN-11- 


automatic radio compass, (3) A.A.C. 
azimuth control pitch control, (4) brake 
control—decelerometer control, (5) nose 
wheel steering, (6) power control, (7) 
flap control, (8) air log, (9) landing- 
gear control, (10) SCS-51 equipment, 
(11) air speed control, (12) constant 
altitude control, (13) cruise altitude 
control, (14) initial approach altitude 
control, (15) rate of climb control, (16) 


Scope picture of airplane on final approach 
under lateral control. 


WEATHER FLYING 


bo 


automatic trim, (17) r.p.m. control, (18) 
magnetic heading control, (19) ‘“Z” 
marker control, (20) radio altitude con- 
trol. 

The sequence calls for impulses for 
predetermined settings before take-off, 
take-off sequence, navigation sequence, 
indicated position sequence, final ap- 
proach sequence, landing sequence. 
Each has its function laid down step by 
step. Orbiting at the radio station will 
be automatic until a predetermined time. 


CONCLUSIONS 


Progress in all-weather flying will de- 
pend upon continued support by the 
Army Air Forces of a centralized clear- 
ing house for all aids. 

War equipment in the radar field 
should be put to use for traffic control 
even though uneconomical until it can 
be replaced by improved equipment 
now under development. 

The Civil Aeronautics program for 
all-weather flying needs modification 
and should include radar warning equip- 
ment for traffic control. 

Under proper installation and training 
conditions, weather need not handicap 
military missions at all in the near fu- 
ture. Air-transport operations need not 
be curtailed by weather if traffic can be 
controlled and if complete installations 
are made at appropriate air terminals. 


Design of Simplified iit for 
Low-Cost Airplanes 


(Continued from page 24) 


fundamental problem of the basic ar- 
rangement. This is a far more fruitful 
field of endeavor. 


CONCLUSIONS 


One of the most interesting things 
about the development program de- 
scribed has been the element of time in- 
volved. Though the elapsed time for 
this program was a year and a half, ac- 
tually it was sandwiched in between a 
great deal of other routine work. In 
reality the development of the new 
structures shown here was accomplished 
in only about 6 months’ working time 
by only a few people. 

If a concentrated effort, lasting 2 or 3 
years, were made by a large number of 
individuals throughout this country, 
the goal of low-cost structures could be 
easily attained! It could be attained 
without resorting to any new materials 
or shop practices. The only require- 
ments are an enterprising spirit, of 
which this country has so much, and a 
willingness to start with a fresh approach 
to some old problems. In other words, 
one should not take so much for granted 
as to what is, and what is not, possible. 
The hardest problem is to overcome 
human inertia—to convince people that 
it may be possible to radically simplify 
existing airplane structures. 
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For the “Swift Completion of their Appointed Rounds” 


The mail goes through! 

For “neither snow nor rain nor sleet 
nor gloom of night stays these couriers 
from the swift completion of their ap- 
pointed rounds.’”’—the creed of a great 
Government service. 

“Swift completion” has become an in- 
creasingly important part of this service 
—and Air Mail has lent wings to the Post 
Office Department’s traditional speed. 

With characteristic imagination, 
Fairchild engineers now offer new wings 
for the mail. They have created an in- 
terior arrangement for the Packet that 
converts this cargo carrier into a flying 
mail car—a plane to carry air mail ex- 
clusively—and efficiently —by the ton! 


Fairchild 


Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 


It is the logical answer to the ever- 
increasing demand for mail by air. With 
its ability to use less-than-average length 
runways; carry heavy loads economically 
for long or short distances; to load and 
discharge cargo fast, the Packet is a 
transport to widen immeasurably the 
scope of Air Mail service—even to off- 
the-line points. 


With the design for a flying mail car, 
typical Fairchild engineering ingenuity 
has again created the “touch of tomor- 
row in the planes of today” —converted 
the versatile Packet into a transport 
that anticipates the day when all first 
class mail will be sped toward its destina- 
tion by air. 


A LOOK INSIDE. This ingenious 
sorting section permits air mail 
clerks to sort mail in flight. 
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Accessories and Equipment 


Water, Water, Everywhere—and a 
Drop of It Kills the Spark. The 
writer explains how unequalized pres- 
sure inside and outside the shielding 
of a spark plug results in the introduc- 
tion of water which causes ignition 
failure. He then describes a patented 
system designed with the object of 
overcoming this trouble. Aviation 
Service Magazine, May, 1946, pages 
22, 23, 41, 3 illus. 


Aerodynamics 


Vortex Frequency and Flow Pat- 
tern in the Wake of Two Parallel 
Cylinders at Varied Spacing Normal 
to an Air Stream. Herman M. Spi- 
vack. The frequency of vortex forma- 
tions in the flow about a pair of par- 
allel cylinders, at various separations, 
is investigated with the hot-wire ane- 
mometer. A résumé of the published 
matter on vortex frequencies is given 
with a view to relating the studies of 
obstacles of diverse shapes to the pres- 
entcase. The law of dynamical simili- 
tude is developed for individual solids, 
for the efflux through a rectangular 
orifice, for secondary eddies, and for 
the two-cylinder system. 

When two cylinders are separated 
by a gap just smaller than the diame- 
ter, instability occurs. At larger gaps 
the cylinders behave like independent 
bodies. As the gap is decreased, the 
main sequence of frequencies (prob- 
ably generated on the outer sides of 
the cylinders) changes from a value 
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corresponding to a single cylinder, of 
diameter d, to a value associated with 
a solid body of breadth equal 2d (at 
zero gap). A minimum frequency is 
reached at G/d = 1/11, where G is the 
gap distance. For gaps smaller than 
the critical, a formula is given to rep- 
resent the main sequence: 


fd/U = 0.09 + {[(@/d) — 1/5] + 
[(G/d) + 2]}? 
where f is the frequency and U is the 
velocity. 

The picture is complicated by vor- 
texes generated within the gap. At 
spacings less than one-half diameter, a 
low gap frequency is found. Between 
one-half and one diameter a high gap 
frequency is present, decreasing to the 
independent cylinder value at the 
critical spacing G/d = 1. In addition, 
doubled frequencies of the main se- 
quence are also found, generally on 
the centerline of the wake, attributed 
to overlapping vortexes from the ex- 
ternal sides of the cylinders. 

For all values of the gap, the dimen- 
sionless parameter fd/U is shown to 
be independent of Reynolds Numbers 
greater than 15,000. Below this value, 
fd/U rises at first and then drops 
sharply, the maximum apparently de- 
pending on the gap. 

The velocity distribution in the 
wake was obtained by traversing with 
a pitot static tubé. In a plane four 
diameters downstream from the center 
of the system, it was found that the 
wakes of both cylinders are mixed for 
gaps below the critical and separate 
for larger gaps. At G/d less than 
about one-half, the central pressure 
drop is great enough to cause the 
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flow to reverse. Journal of the Aero- 
nautical Sciences, June, 1946, pages 
289-301, 16 illus. 

Calculation of Flow of Air and Di- 
atomic Gases. Chester W. Smith. 
Measurement of airflow is frequently - 
required in connection with aeronau- 
tical projects. Conventional practice, 
as exemplified by the A.S.M.E. Test 
Code for Flow Measurement, provides 
two different formulas (or sets of 
formulas) for the calculation of flow 
from pressure and temperature meas- 
urements made with standard nozzles, 
orifices, and the like, the proper for- 
mula for use in any particular case 
depending upon whether the pressure 
ratio across the restriction is greater or 
less than the critical value. 

In most cases of aeronautical inter- 
est the formula for subcritical (or re- 
stricted) flow is applicable. However, 
the exact formula for this case is 
quite cumbersome and often requires 
much laborious calculation. Without 
sacrifice of exactness, the much sim- 
pler formula for critical flow may be 
generalized and used in all cases 
merely by including a “restriction 
factor” that is a function of pressure 
ratio only, and so may be tabulated 
once and for all. This paper proposes 
such a formula and presents a table of 
restriction factors applicable to air 
and other diatomic gases. Journal of 
the Aeronautical Sciences, June, 1946, 
pages 309-315, 1 illus. 

Airplane Maneuvering Loads. LE. 
C. Posner. The trend in Army, Navy, 
and C.A.A. structural loading require- 
ments is leading more and more to- 
ward rationalization. This involves 
the solution of the equations of mo- 
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tion to determine the dynamic re- 
sponse to certain arbitrary control- 
surface movements. For example, the 
Army maneuvering tail-load criterion 
depends on the airplane’s response to a 
given control movement applied in 4 
fraction of a second, held there for « 
certain time interval, and then re- 
versed to some percentage of the maxi- 
mum value. The time interval in- 
volved is determined so that the 
maximum load factor reached is equal 
to the airplane limit factor. Likewise, 
the new rolling criterion consists of 
the application in a given time inter- 
val of an aileron angle of such a mag- 
nitude that a specified helical angle 
of roll is attained during thé resulting 
airplane response. The proposed 
C.A.A. vertical surface loading re- 
quirement consists of a rapid neutrali- 
zation of the rudder angle at some ra- 
tionally determined angle of sideslip. 

All these maneuvers have certain 
aspects in common: namely, they 
consist of a sequence of linearly vary- 
ing control movement, followed by a 
constant deflection, and require the 
solution of the airplane’s equations of 
motion to determine the resulting re- 
sponse. Generalized graphical meth- 
ods of analysis are available, but the 
writer has found that the analytic 
methods are in general easier to apply. 
The analytic solution of these equa- 
tions is presented in a manner that it 
is hoped will be understandable to 
those not well versed in the mathe- 
matical theory involved. Rigor may 
therefore be sacrificed for the sake of 
clarity. Journal of the Aeronautical 
Sciences, June, 1946, pages 325-331, 3 
illus. 


Response in Yaw. E. J. N. Archi- 
bold and Kieran T. McKenzie. Cur- 
rent developments in airworthiness 
requirements have focused attention 
on the response of an aircraft to the 
sudden cutting-out of an engine during 
take-off. The safety of the aircraft 
in these circumstances depends, among 
other factors, on the maximum angle 
of sideslip reached, with or without 
corrective action by the pilot. The 
necessity for meeting these safety re- 
quirements has led to a need for a 
rapid method of estimating this maxi- 
mum sideslip and other characteristics 
of the subsequent motion, in the ini- 
tial design stage, when fin and rudder 
size are otherwise undetermined. The 
paper presents a suitable method that 
requires for its use a knowledge of the 
ordinary stability derivatives of the 
aircraft. It is felt that reasonably 
accurate estimates of these derivatives 
can now be made without tunnel tests 
on the particular aircraft concerned. 
The analysis is restricted, for simplic- 
ity, by the assumption of zero bank 
throughout the motion, and that the 
rudder is held neutral until corrective 
action is taken. This implies that the 
pilot has sufficient aileron power at his 
disposal and applies it continuously 
in order to keep the bank zero. 

If the motion of an aircraft is re- 
stricted, near the ground, to zero bank, 
comparatively simple solutions to the 
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resulting equations of motion can be 
obtained, enabling the response to an 
applied yawing moment to be calcu- 
lated rapidly. In the paper the analy- 
sis is made for three simple forms of 
applied yawing moment. From the 
results obtained in a particular case it 
is possible to judge the suitability of 
the fin and rudder design chosen on 
the basis of maximum sideslip reached. 
A general curve of overswing, in terms 
of the aerodynamic derivatives of the 
aircraft, enables the maximum side- 
slip to be calculated rapidly in a 
particular case. The Journal of The 
Royal Aeronautical Society, April, 
1946, pages 275-286, 4 illus. 


Airfoil Development and Structure 
Within the Cambered Surface. Part 
VII. Roy A. Liming. The seventh 
section of a serial article deals with 
methods of ‘“rigging’’ basie airfoil 
sections for the sweep of wings, either 
forward or rearward, as a part of the 
problem of designing thin airfoils for 
sonic and supersonic speeds. Two 
procedures are applicable—the first 
by a process of ‘‘shearing,’’ by means 
of which the basic airfoil sections, root 
and tip, enter the “rigging” configura- 
tion parallel to the line of flight, with 
the angle of sweep defined with re- 
spect to a given percentage of chord; 
the second procedure involves a proc- 
ess of “bending” in which the basic 
airfoil sections are entered normal to a 
specified aerodynamic percentage of 
chord, which is then rotated to pro- 
duce the desired angle of sweep. 

The current installment is concerned 
with the second case, in which the 
sweepback is established by “bending” 
the wing. An explanation is given of 
how the “‘rigging”’ of the sections of a 
thin-profile high-speed wing is accom- 
plished. The problem is to establish a 
convenient means for transforming 
basic “point-line-plane”’ relationships 
from the chord system of the wing to 
the “rigged”’ system, and vice versa. 
In selecting the procedure, the criteria 
are accuracy, speed, flexibility, and 
uniformity. The application and rel- 
ative importance of these criteria are 
set forth. The analytic procedure is 
outlined, relying upon the “direction 
number” concept explained in earlier 
installments, and the three steps in the 
calculation are detailed. A specific ap- 
plication is made by assigning numeri- 
cal values to the angles involved in the 
“rigging” configuration, and figures 
are tabulated for the three axes. The 
advantages of the method are summa- 
rized. Aero Digest, May, 1946, pages 
78, 79, 118, 120, 2 illus. 


Preliminary Calculation of the Mass 
Ratio, Range, and Average Coeffi- 
cients of Efficiency of a Long-Distance 
Stratospheric Jet-Plane. M. Zbig- 
new Krzywoblocki. It is noted that 
the mechanics of flight of a strato- 
spheric jet plane is in the infancy of its 
development and that from the stand- 
point of mathematics the problem is a 
difficult one. A large number of vari- 
able parameters appear in the differ- 
ential equations of motion, making 
their solution impossible. The mass of « 
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Photograph Courtesy Fairchild Engine and Airplane Corporation 


Shock waves generated by an air stream at a velocity of 1,250 m.p.h. passing over a model 
wing section in the Cornell Wind Tunnel. (See ‘Fusing Industry in Education in the Research 
Laboratory,” page 18.) 


a jet plane is variable, and the dis- 
crepancies are so great that they can- 
not be ignored. The pressure and 
density of the air also are variable 
and these variations cannot be neg- 
lected, especially when heights of the 
order of 50,000 to 100,000 ft. are con- 
sidered. In the case of a jet plane tak- 
ing air from the outside, the air-fuel 
ratio by weight is also variable be- 
cause of the variation in the oxygen 
percentage of the air with height. 
Finally, the changes in weight of the 
jet plane cause the angle of attack to 
vary between rather wide limits. 
Three periods of flight are taken into 
consideration with various simplifying 
assumptions: straight-line climbing, 
horizontal flight, straight-line 
gliding. In each period, flight with 
subsonic and supersonic velocities is 
discussed. Equations for the mass 
ratio at the beginning and end of each 
period and for the distance covered in 
flight are derived. Even though sev- 
eral far-reaching simplifications are 
made, the calculations lead to hyper- 
elliptic integrals of higher order. 
Some of them are solved; some are 
left for graphical integration in any 
particular case. Because of these 
simplifications the calculation may be 
considered as only a preliminary one. 
The equations for the average coeffi- 
cients of efficiency in each period of 
flight are given. The question of 
whether or not the plane has a crew 
does not enter this consideration. 
Journal of The Franklin Institute, 
April, 1946, pages 255-274. 


The Swept Wing at High Velocity. 
Factors involved in the design of wings 
for Mach Numbers approaching unity 
and beyond are examined in a study 
of the effects of sweeping the wing 
forward or backward. The relation- 
ship of the swept wing to compressi- 
bility and shock waves is explained 


with the aid of graphs showing the 
determination of critical speeds and 
the increase of critical speed with the 
angle of sweep up to 45°. It is shown 
that a wing can be constructed to 
withstand a Mach Number up to 1.0, 
but the drag increases greatly above 
that figure. The swept wing, in effect, 
cuts off part of the increase in drag, 
although at Mach Numbers of about 
1.1 all wings are affected to a lesser or 
greater extent. The swept-forward 
wing is stated to have an advantage 
because the stall takes place at the 
root, whereas the swept-back wing 
suffers from the disadvantage of stall- 
ing at the tip, with the loss of aileron 
control. 

A compromise wing is suggested 
as a result of the writer’s calcu- 
lations. It is offered, not as a true 
supersonic design, but as a suitable 
kind of external shape that should be 
capable of reaching a Mach Number 
of unity. The craft would have a 
swept-forward wing of the thinnest 
possible section, the front portion 
having the finest degree of finish, and, 
while capable of withstanding the 
conditions of high-speed flight, it 
would also possess reasonable charac- 
teristics at low speeds to facilitate 
handling and landing. Reference is 
made to German designs of swept 
wings and specifications of certain 
German wing designs are tabulated. 
The Aeroplane, May 3, 1946, pages 
513-515, 6 illus. 


Air Cargo 


The Freight Forwarder and Air 
Cargo. Col. L. H. Brittin. The re- 
sults of a survey of the metropolitan 
New York area to determine what 
traffic potential exists for air cargo 
carriers are reported. Freight for- 
warders were approached to determine 
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The views and opinions 
expressed in this section 
are exclusively those of 
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those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


what part of their shipments were 
likely to move by air and their state- 
ments are quoted. Problems con- 
nected with future air-cargo transport 
business are discussed. Air Trans- 
portation, April, 1946, pages 15-18, 3 
illus. 


Growing Pains of Air Cargo. Rob- 
ert F. Odell. Ten problems that 
affect the air lines, the ground carrier 
transportation industry, and the ship- 
ping public are listed as follows: (1) 
type of carriage, common or contract; 
(2) tariff construction, existing or new 
formula; (3) commodity classification, 
class rates or density classification; 
(4) mileage computations, route or 
great circle; (5) rates, through or 
airport-to-airport; (6) ground pickup 
and delivery service, single-carrier 
agency or multiple contracts; (7) 
ground service rates, standard or 
variable; (8) ground terminals, air- 
lines ground terminal, or ground car- 
riers terminal; (9) air-carrier prac- 
tices, standard or individual; (10) air- 
line tariff concurrence, single tariff or 
separate tariffs. Each problem is 
studied and an endeavor is made to 
find the solutions. Distribution Age, 
May, 1946, pages 57, 58, 60-63, 1 
illus. 


Is There a Future for British Air 
Freight? Charles Gardner. The 
British position with regard to air 
freight is appraised, with the pros- 
pects for both domestic air freight and 
overseas shipments examined. In the 
analysis of the factors and problems 
influencing internal traffic it is con- 
cluded that the outlook for domestic 
air freight is not bright. Overseas 
air freight then is considered and the 
opinion is expressed that the field 
offers unlimited possibilities. Air 
Transportation, April, 1946, pages 27, 
28, 56, 4 illus. 


Air Safety 


Post-Graduate Safety for the Pri- 
vate Pilot. Rocky Bancroft. It is 
pointed out that a private license 
leads to wider horizons for the pilot 
but freedom of flight carries greater 
responsibilities. These responsibilities 
are outlined and a list of rules based 
on the causes of private pilot acci- 
dents during a 12-month period is pro- 
vided as a safety guide. Southern 
Flight, May, 1946, pages 30-31, 36. 
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Air Transport 


The Coming Boom in Air Transport. 
Statistics are included with the writ- 
er’s predictions concerning air trans- 
port. Comparative figures for rail 
and air ton-miles of cargo and mail, 
as well as passenger miles, are quoted 
and accompanied by reasons for the 
increase in recent years and probable 
further increases. He points out that 
the average transport airplane can 
deliver five times as many passenger 
miles as the average railway-train car 
in an equal period of time. The $0.12 
passenger-mile rate in 1929 is com- 
pared with the $0.05 rate of today. 
The opinion is expressed that rates 
will decrease still further because of 
the larger airplanes and more powerful 
aircraft engines being built. 

The potential air traffic of the fu- 
ture is estimated on the basis of fur- 
ther rate reductions and the time- 
savings afforded. It is stated that 
other large amounts of traffie will be 
carried in nonscheduled service in 
planes owned or chartered by com- 
panies and in the transport of fragile 
and valuable goods, clothing, and 
perishables. Although it is antici- 
pated that by 1950 the potential air 
traffic will rise to two billion passenger- 
miles, or 83.3 per cent of the total, and 
cargo to 300,000,000 ton-miles, or 
12.5 per cent of the total, the gain will 
not represent equivalent losses for the 
surface carriers but will arise from 
new business attracted to the air 
lines by the special advantages of- 
fered. Air Trails, June, 1946, pages 
24, 25, 78, 80, 82, 1 illus. 

Good Progress Reported on TCA 
Atlantic Service. A brief report on 
Trans-Canada Air Lines’ present 
transatlantic routes and the equip- 
ment used by the company includes 
an account of the training program 
for former Royal Canadian Air Force 
personnel now in the employ of the 
company. Canadian Aviation, May, 
1946, pages 42, 43, 5 illus. 

Visual Aids in Measuring Aircraft 
Utilization. Sidney B. Wachtel. 
The article briefly describes the 
graphic method of measuring aircraft 
utilization employed during the late 
war at the Great Falls, Mont., head- 
quarters of the 7th Ferrying Group, 
Ferrying Division, Air Transport 
Command. The three types of charts 
employed are illustrated ex- 
plained. U. S. Air Services, May, 
1946, pages 18, 19, 3 illus. 

Air Transport in the Soviet Re- 
public. A. Denisovich. A brief re- 
port is given on present and proposed 
air-transport routes in the Soviet 
Republic. It is stated that under the 
Five-Year Plan, air lines in the Soviet 
Union will be extended to cover 108,- 
738 miles. The services of aircraft 
in the development of the territory 
are outlined, as well as the increases 
in air traffic that are estimated. 
Airports & Air Transportation Supple- 
ment of Parks and Sports Grounds, 
May, 1946, page 11. 


The Future of World Airlines: 
U.S.A. Lucien Zacharoff. In the 
current installment of a series, the 
writer compares the merits of Govern- 
ment-sustained overseas air lines with 
those of regulated competition among 
air-line carriers. The feasibility of 
a single American Flag Line in inter- 
national air transportation, suggested 
by Nevada’s Senator McCarran, is 
examined. Advancements in inter- 
national air travel are forecast be- 
cause of the technical improvements 
available to the air lines in the form 
of higher speeds, superior equipment, 
better instruments, and modern air- 
ports. The plea made by steamship 
companies for combined surface and 
air travel is analyzed. Air Trails, 
June, 1946, pages 40, 41, 86, 88, 90, 92, 
3 illus. 

Vacation by Air. Ellis Emmons 
Reed. Inducements that will re- 
sult in many vacationists traveling 
by air to Latin America for their 
vacations are described. It is noted 
that the lifting of passport restric- 
tions in Guatemala and Mexico has 
already opened the gates to a great 
influx of air travelers. New reduc- 
tions in fares over the Latin-American 
trunk lines is expected to induce many 
vacationists to plan Latin-American 
vacations. The fares from  Pan- 
American gateway cities to points in 
Central America and the West Indies 
are listed. Aviation in Review, May, 
1946, pages 13-17, 3 illus. 

Chicago & Southern Comfort. 
George Herrick. A general history 
of Chicago & Southern Air Lines be- 
gins with a review of the operations 
of the three-plane California company 
called the Pacific Seaboard Airlines 
and follows its transfer to Memphis 
and the start of a route from Chicago 
to New Orleans and Houston. A 
map shows Chicago & Southern’s 
present 2,133 route-miles and also 
the desired additional lines compris- 
ing 13,152 domestic and 14,134 foreign 
route-miles. A brief sketch traces 
Carleton Putnam’s executive career 
as President of the company. Graphs 
reveal sources of revenue and _ per- 
centages of expenditures. An insert 
explains briefly the process for con- 


The irregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 
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verting a C-54 into a DC-4. Air 
Transport, May, 1946, pages 22-26, 7 
illus. 


A Plan for Britain’s Internal Air- 
lines. E. T. House. A plan is out- 
lined for a future domestic air-trans- 
port system in Great Britain. Com- 
parisons are made throughout the 
paper between rail and air-line trans- 
portation. The basic structure of the 
plan divides the air lines into three 
categories: main air lines, secondary 
airlines, and subsidiary air lines. These 
classifications would be assigned ac- 
cording to the population centers be- 
ing served. Runway design and 
buildings would be standardized 
throughout the entire system. The 
maintenance system would be coor- 
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dinated throughout the network as a 
whole, with normal maintenance un- 
dertaken at the area bases and ad- 
vanced maintenance centered in key 
cities. The estimated annual cost of 
this proposed internal air-line system 
is supplied in both text and table form. 
Proposed air passenger fares would be 
lower than first-class train fares and 
slightly higher than third-class rates. 
Tables indicate the locations of the 
three classified types of airports and 
the traffic density of the proposed 
routes. Other tables give additional 
statistics and graphs show compari- 
sons of speeds of express trains and 
commercial aircraft on various es- 
tablished routes through the United 
Kingdom. Aeronautics, May, 1946, 
pages 40-46, 5 illus. 


Airplane Descriptions 


A Cabin Sports Monoplane. A 
description of the Shapley light plane, 
designated as the Kittiwake S.K. 
two-seat cabin sports monoplane, is 
based on a demonstration of the air- 
plane at Rochester Airport in Eng- 
land. Weights and performance data 
are supplied for the earlier models of 
the Kittiwake, MK. 1, MK. 1A, and 
the current MK. II. Construction 
consists entirely of wood, with ply- 
wood covering and cantilever gull 
wings. The control surfaces are fab- 
ric covered. It is stated to be a fully 
acrobatic plane, operating from small 
airfields requiring short take-off and 
landing runs. The Aeroplane, May 
10, 1946, page 562, 3 illus. 

Callair. Bob Arentz. Particulars 
are supplied about the recently con- 
structed Callair A-2, high-altitude 
airplane, powered by a 125-hp.Ly- 
coming engine. The plane was de- 
signed for mountain flying by a pilot 
experienced in that field. The writer 
gives a detailed report of his flight in 
this light plane, including the pre- 
flight check and the control check, as 
well as the climb, level-flight, stall, 
and spin characteristics of the plane. 
Skyways, June, 1946, pages 46-48, 
92, 93, 4 illus. 

Noteworthy Types of Cockpit En- 
closure. Four cabin enclosures in- 
corporating improved vision range 
for the pilot, structural considera- 
tions, streamlining requirements, and 
the necessity for providing comfort 
for the occupants, are illustrated and 
described. The Globe Swift, All 
American Ensign, North American 
Navion, and the Canadian Fleet 
Canuck are taken as examples. Aero 
a May, 1946, pages 60-63, 8 
illus, 

Bristol Military Aircraft. Re- 
cently released information is pre- 
sented about the evolution of the 
Buckingham bomber, Brigand fighter- 
bomber, and Buckmaster advanced 
trainer, all developed from the Bristol 
Beaufighter torpedo-bomber. Im- 
portant design features of each of 


these aircraft are described. The , 


Buckingham is a midwing monoplane 
with twin fins and rudders and the 
main plane swept back. As a day or 
night bomber, it can carry a load of 
4,000 lbs., either in a single bomb or 
in smaller units, together with full 
defensive armor and equipment, and a 
crew of four. It is equipped with 
two Bristol Centaurus 2,500-hp. en- 
gines. The Bristol Brigand has 
wings, landing gear, and tail unit 
similar to the Buckingham, but the 
fuselage is smaller in cross section. 
It is powered by two Centaurus 
engines and carries a crew of three. 

The Buckmaster is claimed to 
be the world’s first high-powered 
trainer aircraft. The engines are the 
Centaurus VII type, driving four- 
bladed fully feathering propellers. 
The dimensions of this aircraft are 
similar to the other two planes, the 
wing span being 71 ft. 10 in.; length, 
46 ft. 5 in.; and height over the rud- 
der 17 ft. 5 in. Engineering, April 
26, 1946, pages 392-394, 5 illus. 


35 


The French Private Aeroplane 
Show. An account of the Easter Air 
Show held at Toussus le Noble air- 
field in France describes the appear- 
ance and performance of a number of 
the light planes exhibited. In addi- 
tion to those of nationalized aircraft 
manufacturers, a number of private 
constructors’ planes were shown. 
Twenty eight of the entries are 
listed in table form and the following 
information is supplied: make; gen- 
eral characteristics; engines; speed; 
stalling speed; range; run _ after 
landing; climbing speed; and ceil- 
ing. The Aeroplane, May 3, 1946, 
pages 532-534, 10 illus.; “French 
Light Aeroplanes,” The Aeroplane 
Spotter, May 18, 1946, page 116, 
14 illus. 


The Case for the Pusher. H. R. 
Foottit. The advantages and dis- 
advantages of the pusher-propeller 
type of airplane are enumerated. 
The writer feels that the greatest 
factor in the delay in production of 
this type of aircraft is the supposed 
inertia of public opinion. Military 
aviation is stated to set the style and 
until recently the Army and Navy 
have refused to experiment with the 
pusher. The pusher is credited with 
an advantage over the tractor-type 
propeller in that the pilot has a better 
view, and aerodynamic gains when 
the pusher-type of propeller is used 
with engines encased within the fuse- 
lage are mentioned. Safety factors 
that must be incorporated in this 
type of craft are investigated. Fly- 
ing, June, 1946, pages 49-51, 100, 102, 
6 illus. 

Give Me Floatplane  Fiying. 
William D. Strohmeier. An article 
predicting the coming demand for 
the floatplane enumerates the ad- 
vantages of this type over landplanes. 
The writer notes the number of cities 
in which landings by floatplane can 
be made much closer to the business 
district than is possible by a land- 


The all-metal, low-wing Piper four-passenger Skysedan. (See page 95.) 
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Heres why Chicago and Southern 
specifies Champion Spark Pluc 
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Absolute dependability is the ultimate criterion c26— 

in spark plugs as in everything else used by actual size 2-%" 
the airlines. That’s why it’s noteworthy that -Unshielded type 
Chicago and Southern, like the majority of air- 

lines, standardizes on dependable Champion “ 
Spark Plugs. Here is substantial evidence your é 
own aircraft engine, whatever its size, will 
run more dependably with Champions. 
Champion Spark Plug Company, Toledo 1, Ohio 
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plane. Take-off and landing pro- 
cedures are explained. Skyways, 
June, 1946, pages 30, 31, 66, 70, 2 
illus. 

Percival Merganser. Preliminary 
features are reported about the new 
feeder-line Percival Merganser now 
under construction, based on a study 
of the prototype mock-up. Ade- 
quate cabin space for passengers and 
pilot, at a minimum loss in speed, 
is emphasized. This all-metal, 
stressed-skin construction airplane has 
a high wing with a tricycle landing 
gear. Two 296-hp. de Havilland 
Gipsy Queen 51 engines power the 
craft. Normal performance figures 
provide for a pilot, five passengers, 
and 300 lbs. of luggage or freight. 
The specifications are tabulated. 
Flight, May 9, 1946, pages 459, 460, 3 
illus.; ‘‘New Feeder-Line Aircraft,” 
Modern Transport, May 11, 1946, 
pages 7, 8, 2 illus.; “The Percival 
Merganser,” The Aeroplane, May 10, 
1946, page 556, 1 illus. 

The A.W. Flying Wing. The fea- 
tures of the experimental Armstrong 
Whitworth 52G flying-wing glider, as 
well as the general theory of tailless 
aircraft, are reviewed in detaikin this 
report of an inspection of the craft. 
The writer considers the control 
system especially important. The 
horizontal controls are chiefly con- 
cerned with the fore-and-aft ‘stability 
of the aircraft, and with the counter- 
action of the relatively large nose- 
down pitching moment caused by the 
lowering of flaps or elevators on a 
flying wing. The wing span of the 
prototype is 53 ft.4 in. The tricycle 
landing gear is fixed and brakes are 
provided. The nose wheel is non- 
steerable and carries a nonshimmying 
Marstrand tire. A detailed analysis 
and description of the tab movement 
is included, and flight characteristics 
are enumerated. Particular atten- 
tion is given to the rudders and fins, 
the cockpit layout, and the control 
equipment. Flight, May 9, 1946, 
pages 463-468, 16 illus.; ‘“The Arm- 
strong Whitworth All-Wing,” The 
Aeroplane, May 10, 1946, pages 547- 
551, 15 illus. 

Flight Tests Pushed on All-Metal 
Plane. A brief article gives some 
particulars about the new Meyers 
MAC-125C two-place, all-metal sport- 
plane to be produced by the Meyers 
Aircraft Company. The plane is 
powered by a 125-hp. Continental 
engine and is stated to have a top 
speed of 140 m.p.h., a cruising speed 
of 120 m.p.h., and a 500-mile range. 
A sliding canopy cockpit enclosure 
provides good vision range. The 
landing-gear wheels are retracted or 
extended by a simple hydraulic hand 
pump. Important specifications of 
the plane are listed. It has a wing 
span of 30 ft., a weight empty of 
1,090 Ibs., and a gross weight of 
1,675 lbs. Aviation News, May 13, 
1946, page 17, 2 illus. 

Geodetic Structure Featured in 
Speedy Thalman Special. Particu- 
ars are supplied about the Thaiman 
Special, a one-place personal plane 
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now being tested by its designer, a 
Salt Lake City, Utah, mechanic. 
It is of wood-and-fabrie construction, 
and the prototype, which is equipped 
with a 55-hp. engine, is stated to 
have an especially wide speed range. 
The geodetic “basket weave” type 
of structure, used on the British 
Vickers Wellington bomber during 
the late war, is utilized to provide 
this personal plane with a high safety 
factor. It is stated that an 85-hp., 
two-seater model is being developed 
at the Ogden Flying Service Shops, 
Ogden, Utah. Aviation, May, 1946, 
page 97, 2 illus. 


Percival Trainer. A description is 
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given of the new Percival Trainer, a 
low-wing, single-engined monoplane 
of all-metal construction with a fixed 
landing gear, designed to meet Air 
Ministry specification T.23/43. A de 
Havilland Gipsy 32 or a Gipsy Queen 
51 supercharged engine can be used, 
with a constant-speed propeller in 
either case. Details of the construction 
are reviewed. Dimensions and per- 
formance data for the Percival Trainer 
using a de Havilland Gipsy Queen 51 
supercharged engine are tabulated. 
A general description of the control 
system of the craft is included. 
Flight, April 25, 1946, pages 427, 
428, 4 illus. 


Airports and Airfields 


Using Solvents Safely. How the 
airport operator can protect em- 
ployees and property from the hazards 
resulting from the careless use of 
cleaning solvents is described. It is 
observed that the improper use of 
solvents may cause poisoning, skin 
irritation, and fire. Measures that 
should be taken to guard against 
fire where inflammable solvents are 
used at airports are listed. The cost 
of installing equipmentand operating 
procedures to prevent fire and protect 
workers from solvent illness is dis- 
cussed. Airports, May, 1946, pages 
26, 27, 3 illus. 

Operation of Airport Fueling Sys- 

tems. Rudolph H.Tolson. The arti- 
cle contains practical suggestions 
for the airport operator with regard to 
the proper storage and dispensing of 
aviation fuels. Sections are devoted 
to operating instructions, fuel-han- 
dling losses, and services rendered. 
Southern Flight, May, 1946, pages 46, 
47. 
. Airfield Lighting. R. H. Redmill. 
A new British system of low-intensity 
lighting for illuminating the approach 
path and runway of an airfield is 
investigated. It makes special pro- 
visions for the weather conditions to 
be expected in England and for the 
procedures followed there in landing 
airplanes at night or in bad weather. 
In brief, the system involves a circle 
of lights about 3 miles in diameter 
surrounding the airport, from which a 
single curved line leads inward to a 
series of lights set in funnel or arrow- 
head form, so spaced as to point to the 
runway and show the direction of 
landing or take-off. The path nar- 
rows as it approaches the runway. 
The runway lights are placed in 
parallel rows and all lights can be 
varied in intensity or color to meet 
prevailing weather conditions. For 
foggy weather sodium lamps are 
used in parabolic trough reflectors. 
Other sets of lights outline a perim- 
eter track to be followed after the 
aircraft has landed, so that it can 
taxi away from the runway. Several 
sets of approach and runway lights 
are laid out to provide for different 
directions of landing and take-off. 


The article gives details about the 
spacing of the lights, the type of 
lamps and the switching equipment 
used, as well as the dimensions of the 
Heathrow airport where it is installed, 
and the different procedures followed 
for instrument and contact landing. 
The Electrician, March 1, 1946, pages 
531-534, 2 illus. 

A Flexible Administration Building. 
A. R. Butler. The functional plan- 
ning of airport administration build- 
ings is outlined, with particular con- 
sideration for flexible design to meet 
changing requirements. Plans for an 
administration building suitable for a 
normal town with a sound aviation 
program are shown in first, second, 
and ultimate stage in development, 
the latter being for the time when the 
airport reaches its volume capacity. 
a May, 1946, pages 48-50, 5 
illus. 

C.A.A. Approves New Lighting Plan 
for Small Airports. The article sup- 
plies particulars about experiments 
conducted at the Rochester, Minn., 
Municipal Airport, held in connection 
with a program to develop suitable 
airport lighting systems for small 
civilian airfields, where the use of 
permanent underground wiring, such 
as for standard large field systems, 
would be prohibitive. Aircraft ex- 
perimental landings were made in 
complete darkness, using a new type 
of lighting. Reflectors known as 
“Scotchlite,” developed by the Minne- 
sota Mining and Manufacturing 
Company, of St. Paul, Minn., were 
placed along the several runways, as 
part of their experimental work to 
aid night flying at civilian airports. 
Since markers and signs generate no 
light themselves, a_ self-contained, 
independent source of electricity was 
required to supply flexible lighting. 
A standard Onan W4A electric plant, 
fully housed and trailer mounted, 
was assembled for the test flights. 
Aviation Service Magazine, May, 1946, 
pages 13-15, 37, 4 illus. 

Seaplane Base Development 
Part I. Howard P. Beach, Jr. A 
serial article is devoted to considera- 
tions in the development of seaplane 
bases. Four classes of seaplane bases 
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SMELTING—In the early days, furnaces were 
like Topsy, “they just growed”. In Federated, 
furnace design is based on sound and tried 
engineering principles. Besides this, scientific 
instruments are used to control the operation 
of the furnace so that human failures can be 
minimized. Even more important is the metal- 
lurgical control and precise refining practice 
exercised while the metal is being processed. 
Each step in the process is carefully checked 
by trained metallurgists so that you may be 
assured of a top quality product. The alumi- 
num furnace illustrated is typical of the modern 
smelter. Streamlined and provided with ven- 
tilating equipment, it has a capacity of 70,000 
pounds each day. 
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American Smelting and Refining Company 
120 Broadway, New York 5, N. Y. 
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are listed and the requirements for 
large and small seaplane bases are 
considered. A drawing shows typical 
seaplane floats with ramp and dock 
details. A table gives the distance 
between proposed points of service by 
seaplane between New York and San 
Diego, Calif., and the water areas 
involved in these locations. Avia- 
tion Maintenance & Operations, May, 
1946, pages 34-36, 84, 86, 88, 3 
illus. 

Cantilevered Concrete Trusses Pro- 
vide Open Working Areas in Hangar. 
Arthur J. Boase. The writer de- 
scribes the Caquot design of hangar 
located at Santos Dumont Airport, 
Rio de Janeiro, which he inspected 
during a tour of South America. It 
is explained that the Brazilian Aero- 
nautics Department chose this de- 
sign because of the low ratio of 
height-of-hangar to height-of-door; 
the large, clear floor areas; and the 
great amount of usable space pro- 
vided. A major structural feature of 
the building, used to achieve these 
characteristics, is the cantilevering of 
the concrete roof trusses on either 
side of central rigid frames. Engi- 
neering News-Record, May 30, 1946, 
pages 58-68, 7 illus. 

Idlewild Fuel Concession. R. C. 
Oertel. The method of regulating 
competition among the oil com- 
panies in connection with the sale of 
gasoline at the Idlewild Airport in 
New York is outlined. It is believed 
that the plan would be of interest to 
the operators of other airports. In 
negotiating the proposed leases the 
Airline Negotiating Committee stip- 
ulated (1) that each air line must be 
free to purchase its gasoline and any 
other supplies from any supplier it 
may choose; and (2) that the air 
lines would seriously object to any 
charge to oil companies based on 
gallonage. How the interests of the 
air lines, the oil companies, and the 
city were adjudicated is related, in- 
cluding the solution of the problem 
of providing revenue for the city. 
Air Transport, May, 1946, pages 47, 
48, 50. 

The Oil Companies and the Air- 
port Program. Part I. The article 
is the first in a series explaining how 
the oil companies are helping the 
community and the airport operator 
to plan airports and to solve their 
aviation problems. Part I has par- 
ticular reference to the Socony- 
Vacuum Oil Company’s program of 
individual consultation and takes up 
some of the questions that arise and 
the way the company is supplying 
the answers. Details are supplied 
about the airport-program work man- 
ual, which gives the dealer advice on 
airport planning, equipment, and 
products, and contains merchandising 
and sales-promotion aids. Airports, 
May, 1946, pages 46, 47, 4 illus. 

Airport Design. Parts III and IV. 
J. P. Chaplin. In the third section 
of Part III of a series about airport 
design, sketches illustrate some of the 
features of the layout for a metro- 
politan land airport described in the 
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preceding issues. The text deals with 
the interior decorations and fixtures 
of the building, as well as the facilities 
on the upper floors, which include a 
restaurant, spectators’ terrace, dining 
rooms, hotel, general offices, and serv- 
ice rooms. 


Part IV diagrams and describes a 
proposed metropolitan sea airport. 
The design consists of three main 
levels: the flying-boat docks at water 
level, the freight-distributing depot 
with ramped roadway to ground level, 
and the passenger concourse at ground 
level. The cutaway diagram is num- 
bered and the corresponding nomen- 
clature is listed. Airports & Air 
Transportation Supplement of Parks 
and Sports Grounds, April, 1946, pages 
16, 17, 3 illus.; May, 1946, pages 6-8, 
1 illus. 


Avigation 


Navigating by Altimeter. Part I. 
Lt. Herbert F. Langdon. Part I of a 
series of articles deals with naviga- 
tion by altimeter. The required in- 
formation is obtained by using the 
radio or the absolute altimeter and 
the pressure altimeter. Drift is de- 
termined by maintaining a constant- 
pressure-altitude flight level and ob- 
serving simultaneous absolute- 
altitude readings along the route. 
A basic knowledge of general wind 
direction when entering or leaving a 
high- or low-pressure area, and the 
information obtained by observing 
the pressure gradient, enable the 
navigator to determine right or left 
drift. Remembering that rapid 
change indicates higher velocities, 
approximate wind velocity is evolved 
from the pressure gradient. A for- 
mula and rules are provided for obtain- 
ing drift correction. Air Trans- 
port, May 1946, pages 53, 54, 56, 5 
illus. 


Noon Interval Tables. T. F. Hick- 
erson. A set of tables compiled for 
determining meridian altitude of the 
sun is presented, with two accompany- 
ing examples of typical problems. 
The use of these tables eliminates the 
inconvenience of multiplying a decimal 
number by a quantity expressed in 
time units. Navigation, March, 1946, 
pages 17-19. 


Bearings 


Bearing Failures—Causes and 
Cures. Part I. R. W. Dayton and 
R. E. Adams. The causes of bearing 
failures and methods of overcoming 
them are discussed in a ‘two-part 
article of which this is the first sec- 
tion. The subject is treated in gen- 
eral terms with the view of presenting 
an integrated understanding of how 
bearings perform and why they fail. 
Types of bearing failure, which may 
be mechanical or frictional, are de- 
fined, and specific types of bearing 
service are grouped into three major 
categories on the basis of lubrication 
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and motion, namely: hydrodynamic 
lubrication, continuous movement; 
partial lubrication, continuous move- 
ment; and partial lubrication, re- 
ciprocating movement. The mecha- 
nism of hydrodynamic lubrication is 
explained. Other sections deal with 
design factors which influence seizure, 
the reduction of uneven bearing con- 
tact resulting from shaft deflections, 
and the prevention of mechanical 
failure. Machine Design, May, 1946, 
pages 113-116, 3 illus. 


Business and Finance 


It'll Pay You to Promote Lightplane 
Insurance. R. L. Templeton. The 
second of two special articles further 
advises airport operators regarding 
the knowledge they should have in 
order to sell aviation insurance. The 
writer describes the various liabilities 


‘to which the plane owner is subject 


and examines the protection that in- 
surance affords. A guide to the pro- 
visions of several states is included, 
and specific prices and limits of the 
policies are noted. Aviation, May, 
1946, pages 86, 155, 157, 158, 161. 

Insurance Paces Air Safety. How 
life insurance companies are keeping 
pace with the advancement of safety 
in the air by liberalizing policies and 
underwriting practices is described. 
It is noted that a recent survey of 
postwar practices showed that about 
one-half of the 100 life insurance 
companies regard world-wide air-line 
passenger travel without limitation 
as a standard risk. It is stated that 
the safety of plane travel has re- 
ceived more rapid acceptance than 
did travel by train, and that further 
liberalization in aviation underwriting 
may be expected as soon as the air 
safety record justifies it. Aviation 
in Review, May, 1946, pages 7-10. 

To Make Main Street Conscious of 
Your Airport. Part IV. Charles A. 
Parker. Various phases of airport pro- 
motion are dealt with in the fourth 
article of aseries. It is stated that the 
operator must correctly publicize his 
services to obtain the greatest financial 
return. Methods of attracting people 
to the field are presented. Emphasis 
is placed on the part the salesman can 
play in making such an enterprise a 
success. Other sales approaches con- 
sidered include the use of direct mail, 
personal contact, and advertising. 
Aviation, May, 1946, pages 87-89, 3 
illus. 

Sonie Notes on the Cost of Aviation 
Insurance. Hyacinthe Lambart. 
The first in a series of articles ex- 
amines the types of insurance policies 
that are available to light-plane opera- 
tors. Basic information regarding 
these policies is supplied. The writer 
reports on the cost of insurance, where 
policies may be obtained, and recom- 
mends as essential the provision for 
“Third Party” protection and_lia- 
bility insurance for the indemnifica- 
tion of passengers and others. Cana- 
dian Aviation, May, 1946, pages 39, 
40, 2 illus. 
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Civil Aviation 


They Write in the Sky. J. Davis 
Scott. A feature article traces the 
history of skywriting in the United 
States. A general description of sky- 
writing procedure is given, supplying 
information about the maneuvers em- 
ployed, the most practical color com- 
binations, and various examples of 
messages that have been written in 
the past. The writer reports that 
night skywriting can be expected in 


the future. Skyways, June, 1946, 
pages 40, 41, 82, 84, 85, 5 illus. 
Flight to Brazil. J. A. Mollison. 


The experiences encountered on a 
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flight from Cornwall, England, to 
Sao Paulo, Brazil, in a Percival Proc- 
tor V, powered by a de Havilland 
Gipsy engine, are related. The pur- 
pose of the flight was to stimulate the 
export of British air material. The 
writer believes that for selling air- 
craft abroad practical demonstration 
is of the utmost value. Aeronautics, 
May, 1946, pages 31-33, 2 illus. 

Flying Clippers 1941-1945. Part I. 
Dorothy Kaucher. Part I of a series 
of articles about Pan American World 
Airways begins with a story of the 
services rendered by the Boeing 314 
both before and during the war. A 
list records the ‘‘Firsts in Aviation” 
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accomplished by the company, and 
some of the wartime work of Pan 
American men is recounted. Air- 
lanes, May, 1946, pages 11, 33, 34, 2 
illus. 

Wings for the Rancher. Tom Ash- 
ley. The writer describes how the 
Southwest is making use of aircraft in 
large-scale ranching operations where 
production and marketing demand 
speed and economy. Some figures 
are given on the cost of operating an 
airplane for this service. Southern 
Flight, pages 26-28, 5 illus. 


Control Equipment 


Coupled Surfaces. J. B. Kend- 
rick. The object of the investiga- 
tion is to describe a new type of air- 
plane control surface that is more 
powerful, as a stabilizing or damping 
means, than a fixed surface of equal 
area. In order to attain satisfactory 
results with the coupled tail, the sur- 
face geometry and airfoil contours, 
mass balance terms, coupling link- 
age, etc., must be in the correct pro- 
portions. Normal methods of con- 
struction are considered to be satis- 
factory in general, providing the de- 
sign requirements for the coupled tail 
are met. 

The adaptation of manual control 
to the surface may be done in several 
ways. The major requirement is to 
avoid excess friction and free play in 
the system. The same precautions 
are necessary in developing the cou- 
pling linkage mechanism, which should 
be housed within the fuselage if pos- 
sible for aerodynamic cleanness. 

From the weight standpoint, the 
following comparison may be made: 
(1) weight increase due to additional 
hinges and coupling linkage; (2) 
weight decrease due to smaller sur- 
face and lower span. 

Although no actual weight cal- 
culations have been made, it is be- 
lieved that, for a given stabilizing ef- 
fect, the coupled tail may be produced 
at a lower weight than a normal tail. 
Journal of the Aeronautical Sciences, 
June, 1946, pages 316-324, 7 illus. 

The Graphical Representation of 
Hydraulic Systems. M. Hodgson. 
Particulars are given about a new 
series of standard symbols for hy- 
draulic systems developed in England 
during the recent war for use in air- 
craft-servicing handbooks, Discuss- 
ing the evolution of hydraulic system 
diagrams, the writer points out that 
early developments in diagrams seem 
to have arisen from efforts to reduce 
production time without consideration 
for the difficulties of the reader. The 
appearance of other diagrams that 
were almost ideal except that their 
preparation involved consider- 
able amount of careful drawing 1s 
noted. 

The requirements for hydraulic-sys- 
tem diagrams are analyzed. Modern 
types of complete diagrams and con- 
densed diagrams are described and 
illustrated. Aircraft Engineering, 
April, 1946, pages 1389-141, 4 illus. 

Case for the Full-Pneumatic Sys- 
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tem. James L. Dooley. Part I of a 
two-part article in which the use of 
compressed air for the actuation of 
aircraft auxiliary systems is con- 
sidered. The advantages that the 
writer believes would be afforded by 
the use of compressed air instead of 
hydraulic or electric power are listed. 
A graphic study is made ot a suggested 
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air-operated installation. Compari- 
sons with hydraulic and electric forms 
of motivation aremade. They include 
considerations of relative power-trans- 
mission efficiency, weight, and energy 
storage. Graphs of typical compres- 
sor-performance characteristics are in- 
cluded. Aviation, May, 1946, pages 
68-72, 14 illus. 


Design 


Design Analysis of Republic Sea- 
bee. Irving Stone. In this produc- 
tion and construction study of the 
Republic Seabee all-metal four-place 
amphibian aircraft the writer de- 
scribes how structural simplicity has 
been incorporated in the design to 
make possible low-cost manufacture 
without the need for large-volume 
production. Drawings and _ illustra- 
tions show design details of important 
components and assemblies. A table 
gives fundamental design data. Par- 
ticular attention is given to stabilizer 
design, wing structure, the movable 
surfaces, hull structure, and cabin de- 
tails. Features of landing gear, engine 
installation, and cowling also are ex- 
amined. Aviation, May, 1946, pages 
45-62, 29 illus. 

Dual Dimensioning of Drawings 
for Machining and Casting Uses. 
G. N. Cole. The general 
methods of dimensioning parts on 
drawings in use at the present time 
are compared. A detailed descrip- 
tion is given of a system in which 
three classes of drawing dimensions 
are identified. Casting tolerances 
and tolerances on concentricity are 
shown as a guide to the designer. 
Applications of the system to the di- 
mensioning of aircraft-engine parts 
are illustrated. Product Engineer- 
ing, May, 1946, pages 398-400, 4 
illus. 

The DFS Reiher Sailplane. B. 8. 
Shenstone. An analysis of the de- 
sign features of a high-efficiency 
German prewar sporting glider. It 
is observed that the Reiher (Heron) 
was not an extreme type of sailplane, 
but was highly developed and the 
end product of many years of design 
and experimentation by the DFS Sail- 
plane Department. Important de- 
sign specifications of the Reiher are 
listed and compared with those of the 
D-28, AFH-4, D-30, and Austrian 
sailplanes. The differences between 
the Reiher I and Reiher II are de- 
scribed. The aerodynamics of the 
Reiher wing, tail, and fuselage, and 
the structural features and perform- 
ance characteristics of this sailplane 
are analyzed. Aircraft Engineering, 
April, 1946, pages 110-116, 21 illus. 

De Havilland Hornet. Part I. 
Wilfred E. Goff. Part I of an article 
in which the construction of the de 
Havilland Hornet, a two-engined can- 
tilever monoplane of composite wood 
and metal construction, is analyzed. 


It is noted that structurally this 


fighter is based on the Mosquito but 
embodies a unique blend of wood and 
metal, this combination having been 
necessitated by the higher safety fac- 
tor required. In this installment the 
writer gives details of mainplane spar 
manufacture and assembly in sections 
on the interspar ribs, molded spar 
unit, metal bottom booms, and bend- 
ing and bonding operations. Aircraft 
Production, May, 1946, pages 211- 
222, 33 illus. 

Variable Incidence. The develop- 
ment of airplane wings designed to 
vary their angle of incidence in flight, 
is traced. Certain advantages of 
the variable-incidence wing are out- 
lined. As an example the Super- 
marine Type 322, which incorporates 
this characteristic, is described in de- 
tail. That high-wing monoplane, 
with a fixed semicantilever landing 
gear, is powered by a_ Rolls-Royce 
Merlin XXXII engine driving a 
Rotol four-bladed propeller having 
compressed wood blades. The mech- 
anism of the variable-incidence gear 
is explained and shown diagram- 
matically. The wing pivots on the 
front spar, and the angle of incidence 
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is changed by two screw jacks con- 
necting the rear spar to the fuselage. 
The jacks are actuated by means of a 
chain drive operated by hand or by 
an electric motor. Two fuel tanks, 
ach of 65-gal. capacity, form the 
nose portion of the wing center sec- 
tion. Comments are made about the 
control and stability of the airplane, 
and graphs show the lift coefficients. 
Flight, April 25, 1946, pages 409-4138, 
12 illus. 

Why NOT the Flying Wing? 
Robert Kafka. The writer compares 
the advantages and disadvantages of 
the flying-wing type of airplane. He 
expresses the opinion that the type 
may not be the solution to the prob- 
lem of the plane of the future, but a 
possible plane for the present. He 
feels that the principal disadvantages 
of the design are not only in the re- 
stricted passenger accommodations 
and cargo space, but the inherent 
weakness of the control characteris- 
tics and the matter of balance. He 
suggests that inasmuch as the thrust 
is developed behind the center of 
gravity, making the craft a true 
pusher type, the longitudinal in- 
stability will be magnified and at the 
same time the flat spinning or yawing 
conditions will be intensified by apply- 
ing the throttle. The advantages 
are summarized from a_ statement 
made by the builders of the XB-35. 

The flying wing is said to have the 
following advantages over a conven- 
tional-type plane designed to meet 
similar requirements: (1) It is cap- 
able of carrying one-fourth more use- 
fulload. (2) It will travel one-fourth 
farther with an identical fuel load. 
(3) It will transport 25 per cent more 
load over a given distance on a given 


Comfort is accented in the design of the spacious bridge of the Fairchild C-82 Packet. In 
addition to the pilot and copilot, the navigator and radio operator have their working space in 
this large compartment. 
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amount of fuel. (4) It will travel 
substantially faster with equal thrust 
or applied horsepower. Reference is 
made to efficient German designs of 
flying-wing aircraft found by the 
occupying Allied forces, and to ram- 
jet dart-like aircraft as a promising 
future development. Flying Age, 
June, 1946, pages 32-34, 45, 46, 4 
illus. 

Skyraider’s High Performance 
Stems from Pin-Point Designing. 
Part II. E. H. Heinemann. The 
conclusion of a two-part article in 
which reasons for design arrange- 
ments in the Douglas BT2D-1 Sky- 
raider are explained and the new re- 
quirements established are compared 
with those of the BTD. In this in- 
stallment the writer considers load 
flexibility, cockpit arrangement, dive 
brakes, stability and control, com- 
bat performance, and development 
time. Aviation, May, 1946, pages 
77-79, 3 illus. 

New Fleets for Old. Passenger 
accommodations, seating arrange- 
ments, and other equipment intended 
to enhance the comfort of passengers 
were surveyed by a firm of industrial 
designers retained to aid in the re- 
modeling of old airplanes and the con- 
version of surplus military airplanes 
for commercial use by Chicago & 
Southern Air Lines. The article 
describes the changes made in the in- 
terior layout and furnishings, and 
gives in text and tables the results of a 
study of passenger preferences in re- 
gard to the facilities offered by air 
lines. Air Transport, May, 1946, 
pages 57, 58, 61, 3 illus. 

Materials and Manufacturing Proc- 
esses Determine Economical Toler- 
ances. A. L. Klein. The writer, 
a Design Consultant for Douglas Air- 
craft Company, Inc., gives reasons 
why unnecessarily small tolerances 
should not be specified on engineering 
drawings. This material is presented 
from the economic, manufacturing, 
and assembly standpoint, and is in- 
tended to provide the design engineer 
with concrete examples of what to 
avoid. Product Engineering, May, 
1946, pages 374-376, 7 illus. 


Electrical Equipment 


Motor Ventilation Requirements 
for Aircraft Service. L. W. Wight- 
man. A study is made of the engi- 
neering compromises involved in the 
design of small, lightweight, aircraft 
motors, to compensate for the effects 
of duty cycle, low ambient tempera- 
tures at high altitudes, and quantity 
and velocity of airflow. Different 
methods of motor ventilation are de- 
scribed and illustrated. A chart shows 
aircraft motor-temperature char- 
acteristics at various altitudes. Prod- 
uct Engineering, May, 1946, pages 
377-379, 4 illus. 


Electronics 


Techniques and Facilities for 
Microwave Radar Testing. I. I. 


Green, H. J. Fisher, and J. C. Fergu- 
son. Methods and devices for test- 
ing microwave radar equipment. in 
the radio-frequency range from about 
500 megacycles to 25,000 megacycles 
and at associated video frequencies 
are described. In general, the same 
instruments and techniques are also 
applicable in testing microwave com- 
munication systems. The operation 
of a typical radar set is reviewed 
briefly. Other phases of the sub- 
ject are developed under the headings 
of range capability; signal genera- 
tors; frequency measurement; power 
measurement; echo boxes; spectrum 
analysis; standing wave measure- 
ments; directional couplers; auxil- 
iaries and components; range cali- 
bration; and computer test sets. 


Electrical Engineering, May, 1946, 
pages 274-290 (Transactions), 28 
illus. 


An Introduction to Loran. J. A. 
Pierce. The first part of this paper 
on loran navigational equipment 
describes the history of loran’s de- 
velopment as an example of the ef- 
ficient ‘“‘mass production” of research 
and development under the National 
Defense Research Committee. A sec- 
ond section deals with the funda- 
mental concepts of hyperbolic navi- 
gation and gives some details regard- 
ing the kinds of equipment now em- 
ployed for transmission, reception, 
and interpretation of pulse signals 
for this service. The third part of 
the paper discusses the potential 
usefulness of hyperbolic navigation 
and suggests some of the many de- 
vices that will simplify the navigation 
of the future and enhance its relia- 
bility. 

The final mentions the 
present organizational problem 
involved. Proceedings of the I.R.E. 
and Waves and Electrons, May, 1946, 
pages 216-234, 15 illus. 

Airborne Television. Recently 
declassified by the Government as 
secret equipment, the performance 
and specification details of the 
“Block” and ‘Ring,’ two air-borne 
television systems developed by the 
U.S. Navy, the Radio Corporation of 
America, and the National Broad- 
casting Company, are reported. A 
joint Navy-R.C.A. demonstration at 
the Anacostia air base is reviewed. 
Secret wartime uses of the television 
systems by the armed services are 
revealed, and future civilian as well as 
military uses of the equipment are 
enumerated. Acro Dvagest, May, 
1946, pages 80, 81, 165, 167, 4 illus. 

Air-Borne Radar for Navigation 
and Obstacle Detection. R. C. Jen- 
sen and R. A. Arnett. The article 
reviews the results obtained with air- 
borne military radar as a basis fo 
understanding both the possibilities 
and the limitations involved in the 
application of radar to the reduction 
of civilian aviation hazards. The 
subject is treated in sections dealing 
with basic radar concepts; naviga- 
tion systems; obstacle detection; 
present limitations; and future de- 
velopments. The units of the AN/- 


section 


REVIEW—JULY, 1946 


APS-10 lightweight low-power radar 
set are described and_ illustrated. 
Electrical Engineering, May, 1946, 
pages 307-313 (Transactions), 17 
illus. 

Nationwide Radar Network. 
Robert E. Frazier. Plans are de- 
tailed for a proposed nationwide net- 
work of 200 radar stations, equipped 
with television, for the purpose of 
regulating all air traffic and to furnish 
weather reports to all airfields. The 
system, estimated to cost $2,000,000, 
would make it possible to watch the 
entire aircraft movement in the 
United States from a central point. 
It is explained that the chief obstacle 
to the proposed system is the cost of 
the equipment. Air World, July, 
1946, pages 6, 7, 60, 61, 2 illus. 


Engines, Gas Turbine 


Engineering Development of the 
Jet Engine and Gas Turbine Burner. 
Frank C. Mock. Essential factors of 
jet engine combustion are set forth 
in simple and easily visualized forms. 
The writer explains the broad pos- 
sibilities of improvement that exist in 
the use of graduated air velocity, con- 
trolled turbulence, and impact heat- 
ing of the fuel spray. He also sug- 
gests a detailed comparative merit 
rating for different burners to enable 
experimental workers to appraise their 
models against other American and 
foreign types. The subject is dealt 
with in sections devoted to the re- 
quirements for internal-combustion 
turbines for aircraft, flame propaga- 
tion, controlled application of heat 
diffusion and turbulence, detonation 
and blowout, starting and idling, and 
the merit rating of different burners. 
SAE Journal, May, 1946, pages 218- 
227 (Transactions), 12 illus. 

Metro-Vick Gas Turbine. A de- 
tailed survey is made of the design 
and construction of the Metropolitan- 
Vickers gas-turbine unit, a straight- 
forward axial-flow compressor and 
gas turbine with which has been in- 
corporated a ducted-fan thrust aug- 
menter. It is stated that by this 
means the thrust delivered by the 
unit has been increased by 67 per cent 
with an unchanged fuel consumption 
and with an increase in weight of 
only 33.3 per cent. The axial-flow 
type gas turbine is stated to have an 
advantage in the critical factor of 
thrust per unit of frontal area. An- 
other advantage is the low specific 
fuel consumption. A graph shows 
the respective thrust values of the 
pure jet and augmented units, to- 
gether with the decrease in specific 
consumption. The ducted-fan thrust 
augmenter is regarded as a halfway 
measure between pure jet propulsion 
and propeller propulsion. Included 
among the factors that are described 
in detail, are the airflow through the 
unit; the arrangement of the ducted 
fans; the compressor drum; cooling 
and lubrication methods; and_ the 
fuel and control systems. A 2-page 
cutaway drawing showing in- 
terior of the Metropolitan-Vickers 
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(1) LEAST FUEL FLOW RATE THAT WILL CAUSE SPRAY TO STRIKE SPARK PLUG 
GAPS — BELOW THIS, LINER LOADS WITH FUEL WITHOUT IGNITING. 


(2) LEAST FUEL FLOW RATE THAT WILL KEEP FLAME GOING — PARTLY 2400 


SPRAY NOZZLE CHARACTERISTIC — PARTLY COMBUSTION CHAMBER 


(3) MINIMUM SELF SUSTAINING SPEED OF ENGINE — SAY 3500 RPM, 
STALLED — SAY 2500 R.PM. IN GLIDE AT 200 MP.H 


(4) MAXIMUM WINDMILLING SPEED - WITH NO FUEL FEED 
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SPRAY NOZZLE RANGE 
(ON BASIS OF 4200 
LBS. PER HOUR, MAX.) 
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Factors limiting starting at altitude. (From ‘Engineering Development of the Jet Engine and 
Gas Turbine Burner,’’ page 42.) 


F/3 gas turbine is reproduced. 
Flight, April 25, 1946, pages 420- 
423, 12 illus. 


Engines, General 


A Czechoslovakian Light Power 
Plant. A brief announcement states 
that the Mikron III, a Czechoslo- 
vakian light engine, has been sub- 
mitted to official tests for meeting 
Provisional International Civil Avia- 
tion Organization requirements. This 
small four-cylinder, in-line engine, in- 
verted and air-cooled, has a rated sea- 
level power of 65 hp. at 2,600 r.p.m. 
Specifications are listed. The Aero- 
plane, May 8, 1946, page 520, 1 illus. 


Engines, Reciprocating 


The Elimination of Combustion 
Knock. E. M. Barber, J. B. Malin, 
and J. J. Mikita. The writers review 
the origin of fuel ignition requirements 
and from this they develop a plan for 
carrying out the combustion process 
in an internal-combustion engine so 
that it is independent of the ignition 
quality of the fuel used. The plan 
is illustrated with results obtained 
from the operation of single-cylinder 
engines under laboratory conditions. 
Experience in the operation of Otto- 
and Diesel-cycle engines indicated 
that the fuel ignition quality re- 
quirements of those engines have their 
origin in the duration of combustible 
air fuel-vapor mixture for an appre- 
clable time at combustion-chamber 
pressures and temperatures. This led 
to the speculation that it should be 
possible to carry out a combustion 
process, quite independent of fuel 
quality, by arranging the physical 
circumstances so that the duration 
time of combustible mixture at com- 
bustion chamber temperatures is made 
vanishingly small. Experimental in¢ 


vestigation showed that, when com- 
bustible mixture duration times are 
made rather brief, engine operation 
is obtained which is independent 
of octane number or cetane number 
and that this independence of fuel 
ignition quality is preserved over a 
wide range of engine operating condi- 
tions. 


Typical, though not necessarily 
optimum, characteristics of this 
knock-free operation are presented, 
and the principal factors that in- 
fluence the indicated thermal ef- 
ficiency of the operation are described. 
The effects are illustrated with repre- 
sentative data. The conditions ex- 
isting in the leading mixture zone as 
affected by the characteristics of the 
injection apparatus have particular 
importance. Operating with Diesel 
injection equipment, which has char- 
acteristics not necessarily optimum 
for the knock-free combustion proc- 
ess, it was found that the efficiency 
of operation at 10-to-1 compression 
ratio compares favorably with normal 
Otto-cycle operation at 7-to-1 com- 
pression ratio. Journal of The Frank- 
lin Institute, April, 1946, pages 275- 
298, 19 illus. 


Flight Operations 


Flight Refuelling in Operation. A 
report on the results of tests of re- 
fueling in flight by the use of two 
Lancaster planes states that the sys- 
tem seems practical and remarkably 
simple. The time element for re- 
fueling is reported to be 15 min. plus 
the time for the actual exchange of 
fuel. Fuel is delivered at the rate of 
100 gal. per min. Seven or 8 min. 
were required to maneuver the air- 
craft into the proper positions and 
the remainder of the time was spent 
in preparing the pipe line. The 
breakaway at the conclusion of opera- 
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tions is a matter of a minute. The 
equipment used in the test is de- 
scribed and the operational procedure 
is explained. The Aeroplane, May 
17, 1946, pages 582-584, 6 illus. 


Flight Testing 


Flight Testing of Jet Engines. R. 
D. Gilson. Procedures and _ tech- 
niques for the flight testing of jet en- 
gines are described. The information 
is based on experience gained from 
the Navy program for flight research 
on the performance and operating 
characteristics of the Westinghouse 
Models 19A and 19B jet propulsion 
engines at The Glenn L. Martin 
Company. One of these jet engines 
was installed in a Navy JM-1 (B-26 
type) airplane. The salient features 
of the installation, operation, instru- 
mentation, and safeguards followed 
in connection with the project are 
discussed. Mechanical Engineering, 
May, 1946, pages 411-414, 4 illus. 

Pressurized Flight. An account of 
a test flight in the pressurized Avro 
Tudor I is combined with a review of 
the laboratory tests of the pressurizing 
equipment and the fuselage sections. 
A summary of the various pressure and 
strength tests, in small-scale and full- 
scale forms made on the pressurized 
cabin, is supplied, including the re- 
sults and conclusions that were drawn. 
The official requirements specified by 
the Air Registration Board are enu- 
merated. The problem of windshield 
failure under high pressure was solved 
by a modification of the design. 
Flight, May 16, 1946, pages 483-486, 
6 illus.; ‘“‘Pressurization of the ‘Tudor 
I’ Air Liner,’”’ The Engineer, May 17, 
1946, pages 450-452, 5 illus.; ‘“‘Ef- 
fective Pressurization of Aircraft Fuse- 
lages,”? Modern Transport, May 18, 
1946, pages 3, 18, 9 illus.; ‘‘Pressuriza- 
tion in Practice,’ The Aeroplane, 
May 17, 1946, pages 572, 573, 4 
illus. 

Quarter-Scale Colossus. John 
Michel. The general history of scale 
models of larger aircraft, constructed 
for testing in wind tunnels and in the 
air, is reviewed. The writer states 
that only in flying scale models can 
full data be obtained. Many flight 
characteristics that are seldom fully 
determined in static models are en- 
tirely determinable in these one- 
quarter scale flying models. For ex- 
ample, features such as torsional stres- 
ses and power loading, skin stress, 
fuselage fatigue and stresses, and land- 
ing-gear and wing stresses are deter- 
mined. Control surfaces come under 
exact observation in the flying scale 
model. 

American experimentation with 
the scale models, as inaugurated 
by The Glenn L. Martin Company 
on the Mars and the Mariner, is de- 
scribed. It is stated that the model 
successfully duplicated both air- and 
water-borne characteristics of the 
full-sized Mariner. Other accounts 
are given of work with flying models 
of the Short Sunderland and Sterling, 
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‘On, *Spin-proof Ercoupe, equipped with 
Auto-Lite low-tension wire, is certified 
“incapable of spinning” by the U.S. 


—— Civil Aeronautics Administration. 
FOR THE SUPER-SAFE OUP 
& 


The safety of the new spin-proof *Ercoupe is matched 
by the dependability of the equipment used on this 
famous plane. It is significant that Erco engineers 
specify Auto-Lite aircraft wire for both the plane and 
the engine which powers it. 


Auto-Lite wire and cable is available in a wide variety 


of sizes, shapes and insulations for both low-tension Continental 95 H.P. moter used to 
idh- power Ercoupe, equipped with Auto- 
and high-tension systems. To get complete information ond 
on the many types of Auto-Lite wire and cable, write to plug wire. 
SARNIA, ONTARIO THE ELECTRIC AUTO TS COMPANY PORT HURON, MICH. 
TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES 


EVERY THURSDAY NIGHT, 9:00 P. 
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and the French flying boat SE 200. 
Air Trails, June, 1946, pages 38, 96- 
100, 3 illus. 


Gliding and Soaring 


Directional and Longitudinal Sta- 
bility in a Canard Glider. Robert 
Lopez. Reasons underlying the de- 
sirability of the Canard type of air- 
craft as a glider are outlined. A 
qualitative study of stability factors 
leads to the conclusion that the all- 
movable surface or free-floating tail 
offers a simple direct solution to the 
problems of longitudinal and direec- 
tional stability in a Canard glider. 
Soaring, May-June, 1946, pages 6-8, 
3 illus. 

Glide Fella’ Glide. Seth Babits. 
The writer traces the early history of 
gliding from the flight credited to 
John J. Montgomery in California, 
in 1883, to the present time. The 
gliding programs in Germany, Russia, 
France, Switzerland, England, and the 
United States are reviewed. Refer- 
ence is made to the work of the 
Soaring Society of America in further- 
ing interest in gliders in this country. 
Plans for a typical glider club are 
presented. Air World, July, 1946, 
pages 28-31, 63, 64, 6 illus. 

The Angle of Attack Indicator. 
August Raspet. A study of the ap- 
plication of the angle of attack indica- 
tor to soaring flight. It is stated that 
the possibilities of this instrument are 
particularly promising because soar- 
ing flight requires an accurate and im- 
mediate knowledge of the attitude of 
the wing with respect to the flight 
path. Functions of the angle of attack 
indicator are explained and its design 
is discussed. Consideration is given 
to the origin of the scale for angle of 
attack measurements. It is concluded 
that the use of angle of attack as a 
source of information about flight 
conditions should furnish the glider 
pilot with a ready means of deter- 
mining the reserve lift on his wing, the 
flight attitude of his sailplane, and a 
means for detecting up currents in the 
atmosphere. Soaring, May-June, 
1946, pages 9-11, 4 illus. 


Inspection 


Radiographic and Fluoroscopic In- 
terpretation of Casting Irregularities. 
Thomas FE. Piper. The article de- 
scribes X-ray and fluoroscopic meth- 
ods developed to improve the non- 
destructive inspection of quality cast- 
ings for aircraft and thus minimize 
unnecessary rejections. The evalua- 
tion of definition produced by the 
fluoroscope is compared with that of 
radiography. The appearance to the 
radiographer of 14 types of defects is 
illustrated. The investigation was 
conducted because it was necessary to 
use castings in the Black Widow night 
fighter where forgings and machined 
parts had previously been used, as a 
result of a shortage in available forg- 
Ing equipment and machine-shop time 
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during the recent war emergency. 
The Iron Age, May 2, 1946, pages 46- 
49, 15 illus. 

The Supersonic Flaw Detector. A. 
C. Rankin. After explaining the 
vrinciples on which nondestructive 
supersonic flaw detection is based, the 
writer describes in some detail a 
flaw detector that has been developed. 
He gives examples of the application 
of this method to the detection of 
flaws in ferrous and nonferrous metals. 
Sheet Metal Industries, May, 1946, 
pages 893-898, 901, 6 illus. 


Instruments 


The Measurement of Gas Tempera- 
tures in Turbine Engines. R. P. 
Probert and J. R. Singham. It is ob- 
served that the measurement of gas 
temperatures in gas-turbine engines 
has raised new problems, associated 
with high temperatures and high gas 
velocities, making necessary instru- 
ments that are free from radiation and 
conduction errors and insensitive to 
frictional heat effects in the gas flow. 
Errors resulting from these causes are 
discussed theoretically, and an ac- 
count is given of the experimental 
work that has been directed to reduc- 
ing these errors to an acceptable order 
of magnitude. Information is sup- 
plied about work carried out to pro- 
vide suitable radiation screening 
around the thermocouple elements 
with regulation of the gas velocity. 
Suitable instruments are described for 
use in combustion chambers, compres- 
sors, jet pipes, ete. Journal of Scien- 
tific Instruments, April, 1946, pages 72- 
77, 11 illus. 

Navigational Aspects. J. L. Mit- 
chell. Considerations in the develop- 
ment of suitable navigating instru- 
ments for helicopters are presented. 
It is stated that most modern air-speed 
indicators are inaccurate for speeds 
below 50 m.p.h., and that an instru- 
ment capable of recording speeds down 
to zero is required for the helicopter. 
The requirements for altimeters, com- 
passes, and drift sights for helicopters 
are outlined, and the use of electronic 
devices for the determination of actual 
position is considered. American 
Helicopter, May, 1946, page 14. 

A Simple Theory of the Electric 
Hygrometer. Capt. W. Schaffer. 
To provide an understanding of the 
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possibilities and limitations of the elec- 
tric hygrometer, the writer gives a 
simple account of the theory on which 
it operates. The article has particular 
reference to the form of electric re- 
sistance hygrometer used in radio- 
sonde but other applications of the 
instrument are mentioned. Bulletin 
of American Meteorological Society, 
April, 1946, pages 147-151, 5 illus. 

Helicopter Instruments. Donald 
Jensen. A tachometer and an air- 
speed indicator developed especially 
for helicopters by the Kollsman In- 
strument Division of the Square D 
Company are described. The heli- 
copter tachometers are dual electric 
tachometer indicators on which the 
engine speed is indicated by one 
pointer moving over an outer dial and 
the rotor speed by a second pointer 
moving over an inner dial. When the 
rotor and engine are operating to- 
gether without slippage, the scales are 
so arranged that the pointers move 
coincidentally and are in direct align- 
ment. This is accomplished by pro- 
viding a rotor-speed dial that has its 
graduations spaced to suit the engine- 
rotor ratio of the helicopter. Two 
types of indicators are available, with 
or without synchroscope. They are 
available with a range up to an engine 
speed of 4,000 r.p.m. The air-speed 
indicator functions in much the same 
manner as standard air-speed indica- 
tors but has an unusually low indicat- 
ing range. American Helicopter, May, 
1946, pages 15, 46, 2 illus. 


Lubricants 


New Synthetic Lubricants. J. C. 
Kratzer, D. H. Green, and D. B. 
Williams. The detailed characteris- 
tics of two series of synthetic lubri- 
‘ants, one essentially insoluble and the 
other soluble in water at room tem- 
perature, are described. These lubri- 
ants are synthesized from natural or 
other hydrocarbon gases as raw ma- 
terials. It is stated that the results of 
laboratory and field tests indicate that 
the lubricants can be used successfully 
in internal-combustion engines and 
that one of them has already been used 
extensively in aircraft engines by the 
Army Air Forces and the Air Trans- 
port Command. SAE Journal, May, 
1946, pages 228-237 (Transactions), 
13 illus. 


Maintenance 


Maintenance Control for Big Trans- 
ports. A system devised by the serv- 
ice department of Lockheed Aircraft 
Corporation for conveying mainte- 
nance instructions concerning the Con- 
stellation is believed to be applicable 
to any commercial air-line operation. 
The system is explained and some of 
the printed record forms are repro- 
duced, such as Line Maintenance 
Cards, Maintenance Cards, and Serv- 
ice Instruction Cards. It is noted 


that larger aircraft require more sys- 
tematic check lists for engine inspec- 
tions and repairs. The function and 
disposition of a master maintenance 
control chart is described. The Lock- 
heed service department believes that 
this system would reduce maintenance 
and overhaul effort and should be ef- 
fective in maintenance and operation 
of even larger aircraft in the future. 
Air Transport, May, 1946, pages 39, 
40, 3 illus. 
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Airframe Repairs—Past, Present 
and Future. T. J. O’Halloran. The 
article gives a broad view of the 
changes and advances made in air- 
frame repairs in England during the 
past few years. It also discusses the 
future implications of these changes. 
The evolution of methods for handling 
the repair of metal skins, different 
types of tanks, extruded spars, and 
tubular engine mountings is described. 
Changes in the repair technique for 
wood aircraft are reviewed in sections 
devoted to balsa-filled ply sandwich 
skins, splices in wooden aircraft, glu- 
ing, and wood-to-metal bonding. Air- 
craft Engineering, April, 1946, pages 
135-137, 9 illus. 

Cleaning Aircraft Engine Parts. 
Arthur F. Aker. Methods of cleaning 
aircraft-engine parts and carbon re- 
movers used to aid these operations 
are discussed, with particular refer- 
ence to overhaul operations carried 
out by the Air Technical Service Com- 
mand (now called Air Matériel Com- 
mand). The sources and nature of 
residues that accumulate on engine 
parts are analyzed. It is explained 
that carbon removers operate by 
breaking down the lacquer-like coat- 
ing that forms when the lubricating oil 
first breaks down from the heat, and 
which causes the carbon to adhere to 
the parts. Carbon removers de- 
veloped by the A.T.S.C. are classified. 
Blasting materials for cleaning engine 
parts are listed in order of preference. 
Conveyer systems used in cleaning 
shops are described. Illustrations are 
shown of cleaning operations and 
equipment. Aviation Maintenance & 
Operations, May, 1946, pages 30, 31, 
95-100, 10 illus. 

Inspection Every 30 Hours. H. W. 
Dubuy, as told to D. A. O’Harra. An 
inventory of Colonial Airlines’ present 
fleet of aircraft and its maintenance 
personnel is followed by a description 
of the company’s maintenance pro- 
cedure. The leaders of the mainte- 
nance crews are named and their tech- 
nical experience is briefly reviewed. A 
table contains a list of aircraft instru- 
ments and accessories and the number 
of hours of service they are expected 
to deliver before overhaul or replace- 
ment. Air Transport, May, 1946, 
pages 37, 38, 1 illus. 


Service Studies at Airline Shops. 
Herb Packer. Information is pro- 
vided about some of the ingenious shop 
devices used in servicing the aircraft 
fleet of United Air Lines, Inc. Particu- 
lars are supplied about the ‘dock’ 
where air liners ‘‘tie up” for repairs, a 
special truck for handling engines, and 
operations and equipment in the sheet- 
metal department. Aviation Service 
Magazine, May, 1946, pages 8-12, 24, 
25, 16 illus. 


Structural Repair Techniques. Nor- 
man Harlan and James J. Rodgers. 
The use of Hi Shear rivets and close- 
tolerance bolts is studied in a report of 
the application of such devices in air- 
plane repair work. The Hi Shear 
rivet is used in assemblies subjected to 
high shear loads. Close-tolerance 


bolts are used in highly stressed loca- 
tions and are usually selectively fitted. 
Techniques involving these rivets and 
bolts in structural repair are ex- 
plained. Aero Digest, May, 1946, 
pages 54, 55, 5 illus. 

How to Service and Maintain the 
Marvel-Schebler Carburetor. The 
article contains instructions for serv- 
icing the new Marvel-Schebler MA- 
38SPA carburetor which has been de- 
signed for civilian aircraft engines. 
Approved methods of operating and 
adjusting the carburetor are described. 
A guide to the probable causes of serv- 
ice troubles and their remedies is 
included. The writer explains the 
principle of operation, fuel distribu- 
tion, starting procedure, the use of the 
manual mixture control, and inspec- 
tion and testing operations. Avta- 
tion, May, 1946, pages 80-83, 5 
illus. 

Check and Double Check. Gilbert 
C. Close. An extensive preflight in- 
spection is outlined, incorporating 
various sections and parts of an air- 
plane that are often neglected. It is 
stated that the preflight check list 
should be used only as a guide and 
that each pilot should plan a definite 
schedule to fit the requirements of his 
particular airplane, which will lead 
him from one section of the plane to 
another in a logical sequence. Western 
Flying, May, 1946, pages 30, 31, 56, 5 
illus. 


Management 


Unionization in Air Transport. 
Theodore W. Kheel and Donald B. 
Straus. Employer-employee relations 
of the air lines are compared with 
those of the railroads. The writer pre- 
dicts that union organization on the 
air lines will continue to increase. It 
is felt that the question facing the air- 
transport industry is how the increase 
of unionization can take place with the 
least amount of friction and to the 
advantage of all concerned. Differ- 
ences between railroad and air-line 
contracts on file with the National 
Mediation Board reveal that 87 per 
cent of the railroad’s contracts are 
made with national organizations, 
while in the case of the air lines only 56 
per cent of the contracts are made with 
these organizations. Two conclusions 
are drawn: (1) that the almost even 
division of union organization between 
national and local unions contains the 
seeds for future conflicts between the 
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two different types of organizations, 
and (2) management has already 
found, and will continue to find, that 
it has to deal with a vast multiplicity 
of different unions. The prediction is 
made that union organization will 
tend to develop more along national 
lines and away from local groups. 
Air Transport, May, 1946, pages 29- 
33, 4 illus. 


Medicine 


Night Vision Training in the AAF 
Troop Carrier Command. Col. Rob- 
ert J. Benford and Lt. Simon Rod- 
bard. The development of the night- 
vision training program of the A.A.F. 
Troop Carrier Command is briefly 
outlined. A training unit was estab- 
lished at each of the combat-crew 
training stations of the command, 
consisting of four specially trained en- 
listed men acting under the direction 
of the flight surgeon. The method of 
selecting and training the enlisted in- 
structors is described. Particulars are 
supplied about the selection of hous- 
ing and equipment for the night-vision 
schools and the training of air-crew 
members. The Military Surgeon, 
May, 1946, pages 391, 392. 


Metallurgy 


Estimation of Bismuth in Aluminum 
Alloys. J. H. Bartram and P. J. C. 
Kent. Brief observations are made 
on the relative merits of gravimetric, 
spectrographic, and colorimetric meth- 
ods of determining the amount of bis- 
muth in aluminum alloys. The thio- 
urea method, which is applicable to 
all aluminum alloys, as well as to 
brasses and bronzes, then is described. 
Light Metals, May, 1946, pages 229- 
231. 

High Temperature Oxidation in 
Aluminum Alloy Forgings. Lawrence 
J. Barker. The mechanism of high- 
temperature oxidation in 148-T air- 
craft forgings, its causes, prevention, 
appearance, and effect, are discussed. 
It is noted that high-temperature 
oxidation probably was the greatest 
cause for the rejection of aluminum- 
alloy forgings by aircraft companies 
during the recent war. A method of 
classifying the severity of this defect, 
in terms of its effect on the physical 
properties, to avoid unnecessary re- 
jections, also is described. The Iron 
Age, May 9, 1946, pages 60-64, 6 
illus. 


Meteorology 


War-Time Developments in Aircraft 
Weather Reconnaissance. Capt. 
George E. Forsythe. It is noted that 
weather reconnaissance is the collect- 
ing of meteorological data by aircraft. 
Because ground data are sparse or 
nonexistent for such areas as oceans, 
jungles, enemy territory, and polar 


regions, the use of aircraft is necessary 
to learn the existing weather in these 
regions. The four main types of mili- 
tary weather reconnaissance are de- 
fined. The types of aircraft required 
for weather reconnaissance are de- 
scribed. Information is supplied 
about synoptic missions in large air- 


craft. Bulletin of the American Meteor- 
ological Society, April, 1946, pages 
160-163. 

Radar and Weather. Comdr. R. H. 
Maynard. A brief discussion is pre- 
sented of the use of radar in meteorol- 
ogy. The appearance’ of various 
weather phenomena on radar scopes 
is described, and a number of radar 
photographs of thutderstorms, cold 
fronts, and typhoons are included. 
The article deals primarily with 
weather as a creator of echoes but also 
touches briefly upon the use of radar 
in measuring wind force and direc- 
tion. The Journal of Meteorology, 
December, 1945, pages 214-226, 14 
illus.; ‘‘Radar Applications to Aerol- 
ogy,’ by Comdr. R. H. Maynard, 
Navigation, March, 1946, pages 8-11, 
2 illus. 

Atmospheric Wave. J. A. Simpson. 
An extensive study of atmospheric 
waves, their causes, and their effect on 
soaring is reported. It is stated that, 
in general, waves may form at any 
surface of separation between fluids 
of different physical properties, es- 
pecially between fluids of different 
densities. The two kinds of waves 
dealt with are (1) atmospheric waves 
caused by simple wind shear at a dis- 
continuity surface, and (2) obstruc- 
tion waves that are formed at a surface 
of discontinuity in the atmosphere by 
an obstruction on the ground. Both 
waves are stationary and the air flows 
throughthem. The theories and math- 
ematical formulas relating to wave 
action are explained. Cloud forma- 
tions accompanying these waves are 
designated, and the benefits and dis- 
advantages from the standpoint of 
soaring flight are analyzed. Aero- 
nautics, May, 1946, pages 26-30, 10 
illus, 

Temperature Distribution in Strato- 
sphere. Particulars are supplied 
about experiments to be undertaken 
in India for determining the distribu- 
tion of temperature in the strato- 
sphere, at levels beyond the reach of 
hydrogen balloons. It is observed 
that the exact knowledge of the dis- 
tribution of temperature in the upper 
atmosphere is a material aid to the 
study of atmospheric conditions and 
to the study of conditions for high 
level flying, particularly rocket plane 
flying. It is explained that the pro- 
posed plan is to arrange for a series of 
experimental explosions from three 
stations in the Central Provinces. 
Observed abnormalities in the propaga- 
tion of sound waves are expected to 
provide information about the distri- 
bution of temperatures in the upper 
atmosphere. Indian Aviation, March, 
1946, pages 68-70. 

A Project on Thunderstorm Micro- 
Structure. Horace R. Byers, Col. B. 
G. Holzman, and Comdr. R. H. May- 
nard. Asa result of a number of acci- 
dents to military and commercial air- 
craft in thunderstorm conditions and 
from a growing realization of the need 
for re-examining and possibly radi- 
cally changing operational procedures 
in such weather conditions, the U.S. 
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Government has undertaken a pro- 
gram to investigate the structure and 
dynamics of the individual thunder- 
storm. Highlights of the program are 
described in sections dealing with the 
research procedure and methods of 
operation and analysis. It is stated 
that measurements will be made in 
thunderstorms by means of aircraft, 
balloons, and radar, all studied to- 
gether in relation to a micronetwork 
of surface stations and photographs of 
the storm from various angles, includ- 
ing radar “photographs.” Bulletin of 
the American Meteorological Society, 
April, 1946, pages 143-146. 


Meteorological Services Plan Wider 
and Better Aids. A brief history of 
meteorological service in Australia 
includes a review of its wartime activ- 
ities as well as plans for the future. 
The present organization is based on 
experience acquired during the war. 
The radiosonde is being used and the 
use of radar is anticipated in the near 
future. Aircraft, March, 1946, pages 
16, 17, 42, 5 illus. 

A Quasi-Lagrangian System of 
Hydrodynamical Equations. Victor 
P. Starr. Asystem of hydrodynamical 
equations is developed which utilizes 
as independent variables two space 
coordinates and a material coordinate 
together with time. The space co- 
ordinates retain the same significance 
as the corresponding space coordi- 
nates in the Eulerian system of equa- 
tions, while the material coordinate 
has properties identical with one of the 
material coordinates in the Lagran- 
gian system. The system is therefore 
one of the possible hybrid combina- 
tions of the two classic systems. A 
Cartesian reference framework is used 
throughout, although other reference 
coordinates could be used. The funda- 
mental principles are formulated, in- 
cluding various forms of the equation 
of continuity and the equations of mo- 
tion. The main purpose of the system 
is to render certain geophysical prob- 
lems more directly tractable for analy- 
sis and solution. The Journal of 
Meteorology, December, 1945, pages 
227-237. 

Weather Is a Three-Way Thing. 
Samuel Withers. The writer describes 
his method of explaining frontal 
weather activity by means of a model 
constructed from wood and clay. He 
feels that this third-dimensional effect 
will aid in quicker instruction for 
students. Information about the 
method is accompanied by an account 
of the writer’s experiences while at- 
tending a course in meteorology, dur- 
ing which he developed the idea. Air 
Facts, June, 1946, pages 49-52. 

Fronts. Eric Sloane. In a general 
discussion of meteorology and weather 
maps the writer compares the 1940 
newspaper weather chart with the 
1946 map. He criticizes, through illus- 
trations and text, the lack of clarity 
in the later map from the standpoint 
of the average reader, showing that 
the former style was more easily inter- 
preted. Simplified weather maps are 
advocated, with the statement that 
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they will become more of a necessity 
in the future to facilitate transmission 
by wire and telephoto. Air masses 
and the four types of frontal activity 
are explained and illustrated. Air 
— June, 1946, pages 42, 43, 72, 3 
illus. 


On the Propagation of Frequencies 
and Energy in Certain Types of 
Oceanic and Atmospheric Waves. C. 
G. Rossby. The energy and frequency 
propagation in certain types of plane 
waves in the atmosphere and in the 
ocean are investigated, these wave 
trains being characterized by the 
property that frequency and wave 
number are slowly varying functions 
of the space coordinate and time. 

Energy-propagation equations are 
derived for three different types of 
wave motion. It is found that the 
relative flow of energy across planes 
that move with the conventionally 
defined group velocity is nondivergent 
in those regions where the frequencies 
associated with individual group veloc- 
ity planes remain constant. The 
particular limited wave trains ana- 
lyzed in the paper possess the property 
that the boundary regions of the wave 
trains, where frequencies no longer are 
conserved, serve as sources and sinks 
for the energy. 

As a test of the theory for frequency 
and energy propagation developed in 
the paper, exact solutions are given for 
the train of long gravitational waves 
following a limited progressive per- 
turbation in a sheet of water on a 
rotating disc, and for a spreading 
“forerunner” wave train of horizontal, 
plane, nondivergent shear waves gener- 
ated by a limited progressive per- 
turbation in the belt of west winds in 
middle latitudes. These exact solu- 
tions are compared with indications 
provided by energy and group-velocity 
considerations. The Journal of Meteor- 


ology, December, 1945, pages 187-204, 
2 illus. 


Military Aviation 


The Navy’s Air Reserve. Frances 
Hansford. The details of the Naval 
Air Reserve training program are out- 
lined. The permanent program began 
July 1, 1946. The Air Reserve will be 
composed of two main groups consist- 
ing of 28,700 Naval and Marine per- 
sonnel in a Ready Reserve and larger 
numbers in a Standby Reserve. Per- 
sonnel of both groups will be trained 
to fly the latest types of combat air- 
craft and kept abreast of the ever- 
changing developments in tactics. 
This prograin will be under the direc- 
tion of the regular Navy. Under the 
Naval Reserve Act, any separated 
naval aviator, on inactive duty, may 
go to the nearest Air Reserve station 
and fly 6 hours each month. For re- 
fresher flying and syllabus flying in 
the Air Reserve program the latest 
models of Navy planes will be used. 
Flying, June, 1946, pages 22, 23, 80, 4 
illus. 


Operation “Bullseye.” A simu- 
lated night air attack on the German 
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Telemetering — the instantaneous transmission of flight in- 

formation to instruments on the ground — has opened new 

test tlots fields for obtaining scientific data on objects in flight. 
a Whether piloted or pilotless, their exact behavior can be 

. accurately determined during the entire flight, providing the 

on the ground engineer with information for further research and devel- 
opment. Combined with newly developed electronic con- 

trol devices, this achievement of Curtiss-Wright research 

represents another advance in the era of supersonic flight. 
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PERIODICALS 


The Douglas XB-43, reported to be America’s first jet-propelled bomber. The engine 
air intakes are located just aft of the cockpit, and the twin jet exhausts replace the counter- 
rotating propellers used in the stern of the earlier XB-42. The opening in the aft section 
of the fuselage is a recess for the retractable landing gear. (See page 86.) 


island of Heligoland involving the use 
of approximately 100 aircraft, is de- 
scribed in a report written by a partic- 
ipant in the flight. These practice 
missions, known as ‘‘Bullseye’’ opera- 
tion, have been carried out frequently 
since the war. A general outline of the 
operational procedure, the route, and 
the outcome of this mission is supplied. 
The Aeroplane, April 19, 1946, page 
454, 1 illus. 

The RAAF Official War History. 38. 
Brogden. The activities and plans of 
the War History Section of the Royal 
Australian Air Force are revealed. 
The main task is to produce a set of 
15 volumes of 500 pages each. Of this 
series of books, the R.A.A.F. has so 
far been allotted three volumes. The 
War History Section is divided into 
six subsections: records, narrating, 
writers, photographs, artists, and rel- 
ies. Sources of information for this 
work are listed. Aircraft, March, 
1946, pages 26-28, 54, 6 illus. 

The AAF Looks Ahead. Major 
Gen. Lauris Norstad. Possible 
changes in the organization, composi- 
tion, strength, training, policy, and 
tactics of the Air Forces resulting 
from the advent of such advances as 
jet propulsion and atomic energy are 
discussed. The Deputy Chief of Air 
Staff in charge of plans states that 
before these changes take effect the 
interim period must be considered. 
This period must be devoted primarily 
to increasing the effectiveness of the 
alr arm as it now stands. The im- 
portance of transpolar research is 
stressed. The General states that the 
future security of the United States 
will depend upon the results of studies 
of the implications of the atomic age 
by the nation’s most highly qualified 
scientists and industrialists. Sky- 
ways, June, 1946, pages 24, 25, 56, 60. 

Pathfinder Story. Parts I and II. 
Wing Comdr. Maurice A. Smith. 
The conception and development of 
Pathfinder target-marking technique 
is reviewed in the first installment of 
an account of the work of the R.A.F. 


Pathfinder Force. The problems of 
night bombing and the resulting appli- 
cation of radar and other navigational 
aids are discussed. 

In the concluding part of the series 
an account is given of the planning of 
the operation, Pathfinder marking of 
special targets, and some of the diffi- 
culties experienced during night bomb- 
ing raids. The duties of the Master 
Bombers employed in a number of 
raids are enumerated. Flight, May 2, 
1946, pages 444a-447, 14 illus.; May 
9, 1946, pages 468a—468d, 7 illus. 

Soviet Aircraft. Air Lt. Gen. N. 
Zhuravlev. A Russian Air Lieutenant 
General compares Russian and Ger- 
man air power. Such planes as the 
Yakovlev and the Lavochkin are 
praised, and it is stated that Soviet 
air fighters were in every respect 
superior to those of the Germans. 
Russian air victories and operations 
against enemy fortifications and tanks 
are reviewed, and the tactical reasons 
for these are analyzed. Air Training 
Corps Gazette, May, 1946, pages 6, 7, 
3 illus. 


Model Airplanes 


Recent Model Engines. Edward 
G. Ingram. Construction details of 
18 new makes and models of single- 
cylinder two-cycle engines for model 
airplanes are described and tabulated. 
Particulars are included about special 
design features of these engines, one of 
which is a mechanism that permits the 
time of crankcase intake valve-port 
opening and closing to be manually 
set to the best timing for easy starting, 
and automatically reset to the most 
advantageous timing for high-speed 
engine operation. Theoretic aspects 
of the principle are explained. What 
is termed a ‘“‘fuel-ejection system,” in 
which liquid fuel enters the crankcase 
by means of passages drilled in the 
crankshaft and crankcheek, is de- 
scribed. The fuel is conducted to an 
opening in the bearing housing, and 
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when the opening in the crankshaft 
registers momentarily with the one 
in the bearing housing, once each rev- 
olution, a metered quantity of fuel is 
ejected from the crankcheek into the 
crankease. An application of dual by- 
passing to a model engine also is dis- 
cussed. Model Airplane News, June, 
1946, pages 30, 31, 50, 52, 54, 56, 57, 7 
illus. 


Paints and Coatings 


Influence de la Couleur sur l’Echauf- 
fement de Surfaces en Bois (Contre- 
plaqué). [The Influence of Color on 
the Heating of Wood Surfaces (Ply- 
wood).] Emile Roesgen. The harm- 
ful results of the sun’s rays on painted 
aircraft surfaces -are indicated, and 
details of an experiment to test the 
degree of damage caused on various 
specified colors are presented. Inas- 
much as heating has an injurious ef- 
fect on the preservation of glue and 
the paint itself, the aim of the experi- 
ment was to determine the most dur- 
able color. The colors tested were 
cream, orange, red, blue, natural wood, 
and aluminum. Results proved that 
natural wood and cream-colored paint 
were affected the least. Following in 
order of increased effect by heat rays 
were aluminum, orange, red, and blue. 
It was also noted that aluminum cools 
more slowly than the painted surfaces. 
An unpainted birch cylinder built on 
a frame with an axle on a simple shaft, 
housing a thermometer, was the equip- 
ment used. A drawing of the cylinder 
is reproduced and two graphs reveal 
the relative heating effects of the 
various colors. Schweizer Aero- Revue, 
November, 1945, page 345, 3 illus. 


Personalities 


Frederick William Lanchester, 
1868-1946. A brief biographic sketch 
of the late Frederick William Lan- 
chester records his education, experi- 
ence, and engineering achievements. 
He was a Fellow of The Royal Society 
and an Honorary Doctor of Laws, an 
Honorary Fellow of the Institute of 
Mechanical Engineers, and an Honor- 
ary Fellow of The Royal Aeronautical 
Society. He was awarded the Gold 
Medal of the Society in 1926, when he 
read the Wilbur Wright Memorial 
Lecture; he was awarded the Daniel 
Guggenheim Gold Medal in 1931 and 
the Ewing Medal of the Institution of 
Civil Engineers in 1941. From 1909 
to 1920 he was a member of the Ad- 
visory Committee on Aeronautics and 
contributed many papers to its Re- 
ports and Memoranda. In 1907 he 
published two books on aerodynamics 
and aerodonetics which are among the 
most widely recognized treatises on 
the theories of flight as they are known 
at present. The Journal of The Royal 
Aeronautical Society, April, 1946, pages 
237-239, 1 illus. 

Aviation’s Fairchild. C. A. Ward. 
The first in a series of articles about 
the career and achievements of Sher- 
man M. Fairchild, Chairman of the 
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Board of the Fairchild Engine and 
Airplane Corporation, describes his 
early interest in the use of aircraft for 
photographic work and his accom- 
plishments in this field. In tracing 
his progress and contributions, the 
FC-1, FC-2W, and the SK-8 airplanes 
in particular are discussed. Reference 
is made to the first Fairchild company, 
the Fairchild Aerial Camera Corpora- 
tion and its flying affiliate, the Fair- 
child Aerial Surveys, Inc., as fvell as 
tothe work of several of Mr. Fairchild’s 
associates and some of the early 
buyers of his airplanes. Air World, 
July, 1946, pages 20-23, 64, 66, 10 
illus. 


Britain’s Test Pilots. Parts V 
through IX. The fifth of a series of 
articles featuring the backgrounds and 
achievements of British test pilots in- 
troduces Geoffrey de Havilland, who 
began his career as a test pilot in 1934 
in his father’s company and in 1937 
became Chief Test Pilot. He is one of 
the two men in Britain to have made 
first flights on jet-propelled 
craft. 

Philip Lucas, the subject of the 
sixth article, learned to fly on a Ren- 
ault-engined Avro 504 at the de Havil- 
land Flying School in 1924. One of 
the first 20 members of the London 
Aero Club, he took a commission in 
the R.A.F. in 1926. Three years later 
he became a test pilot. He has 
flown approximately 120 kinds of air- 
craft and has 3,450 hours flying time 
in his log books. 

The seventh test pilot to be fea- 
tured is William Humble, Chief Test 
Pilot for Hawker Aircraft Company, 
Ltd. His past experience includes air 
races, instructing, production testing 
of Hurricanes and Typhoons, develop- 
ment testing of the Tempest and 
Fury, and a commission in the Reserve 
of Air Force Officers. He has 3,300 
flying hours and has flown 66 different 
types of aircraft. 

Number 8 in the series of Britain’s 
test pilots is Charles K. Turner- 
Hughes, who recently resigned as 
Chief Test Pilot for Sir W. G. Arm- 
strong Whitworth Aircraft, Ltd., with 
6,800 hours of flying time to his credit. 
His present plans are to continue test 
flying on a free-lance basis. He was 
commissioned in the R.A.F. His 
military career and his air circus ex- 
periences are sketched. 

Capt. Joseph Summers, Chief Test 
Pilot of the Aircraft Section of Vickers- 
Armstrongs, Ltd., is the ninth test 
pilot to be featured in this series. 
His career in the R.A.F. is traced and 
a number of his unusual flying experi- 
ences are recounted. Captain Sum- 
mers has flown 4,500 hours in 310 
different types of aircraft. Flight, 
April 18, 1946, pages 396, 397, 5 illus.; 
April 25, 1946, pages 416, 417, 5 illus.; 
May 9, 1946, pages 475, 476, 4 illus.; 
May 16, 1946, pages 494, 495, 4 
illus. 

Bell’s Experimenters. John Het- 
tich. In the fifth of a series of articles 
reviewing the contributions of the 
pioneers of aviation and their achieve- 


ments, the experiments conducted by 
Alexander Graham Bell are related. 
The activities of the Aerial Experi- 
ment Association, organized by Doctor 
Bell and his associates, are enumer- 
ated, tracing the test flights of air- 
craft designed by the group, which 


‘were named the Red Wing, White 


Wing, June Bug, and Bell’s Cygnet 
I and II. Other inventors whose 
participation in this work is reviewed 
are Frederick W. Baldwin, John A. D. 
McCurdy, Glenn H. Curtiss, and Lt. 
Thomas Etholen Selfridge. Among 
the ideas credited to Doctor Bell were 
suggestions that resulted in the aileron 
control system. Aero Digest, May, 
1946, pages 28, 161, 163, 1 illus. 


General Arnold: Air Power Builder. 
Robert McLarren. A detailed outline 
of General Henry Harley Arnold’s 
military achievements, awards, and 
individual promotions in rank is pre- 
sented in a biographic sketch. The 
numerous records that were made by 
the General in the early days of flying 
are reviewed. Air World, July, 1946, 
pages 26, 27, 59, 60, 2 illus. 


Mr. Ercoupe. Robert W. Straus. 
A biographie article sketches the ca- 
reer and achievements of Fred Weick, 
Vice-President in charge of engineer- 
ing at Engineering and Research Cor- 
poration. It describes his education 
and early activities, and his work for 
the Navy, the N.A.C.A., and various 
manufacturing companies. It outlines 
his accomplishments in improving 
small airplanes for private owners up 
to and including the design and pro- 
duction of the “‘spinproof”’ Ercoupe. 
Reference is made to his part in the 
organization and management of the 
company. Flying Age, June, 1946, 
pages 12, 13, 52, 53, 4 illus. 


Personnel 


The Selection of Engineering Per- 
sonnel. Frank Holliday. The 685th 
lecture read before The Royal Aero- 
nautical Society deals with the under- 
lying facts and theories of occupa- 
tional psychology and their applica- 
tion to the selection of engineering 
personnel. The writer reviews the 
different psychologic considerations, 
outlines the problems of vocational 
guidance, and explains occupational 
analysis and procedures in recruiting 
personnel and training them. Other 
aspects have to do with the most suit- 
able forms for filing applications and 
reports; interviewing, examining, and 
testing the applicants; and selection 
of apprentices and drawing-office 


trainees. 
A reproduction is included of the 
complete report form used in an 


apprentice-training department, and a 
chart shows the results of mathe- 
matical tests and a score based on 
intelligence tests. The extensive dis- 
cussion offered by several members of 
the Society is reported in full. The 
Journal of The Royal Aeronautical 
Society, April, 1946, pages 240-274, 3 
illus. 
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Photography 


Use of Aerial Photos in Controlled 
Mapping. Pliny Gale. Considera- 
tions in carrying out a controlled 
photomapping project are reviewed. 
Particulars are supplied about plan- 
ning the flying and photographing to 
utilize the existing control to the maxi- 
mum advantage. The method of 
flying used for mosaic compilation is 
explained. How the quality of photo- 
graphic flying influences the final map 
is described. Factors influencing the 
amount of control necessary are con- 
sidered. It is noted that in addition 
to the control of triangulation and 
traverse as described, the aerial photo- 
graphs themselves supply an excellent 
interior control extension medium. 
By the use of any one of the several 
radial line methods, it is possible to tie 
into a few known control points whose 
positions have been established by 
field surveys, and, using the pictures, 
to determine the positions of any 
number of additional points. Bulletin 
of the Agricultural and Mechanical 
College of Texas, Bulletin No. 86, 1945, 
pages 36-41. 

The Colonel Who Changed Ge- 
ography. Douglas J. Ingells. The 
article describes how aerial color-film 
technique for mapping the earth’s 
surface is being developed by the 
Army Air Forces in conjunction with 
the Eastman Kodak Company. The 
contributions of Col. George W. God- 
dard to the development are reviewed. 
It is explained that the advantage of 
color pictures over black-and-white 
aerial photographs is that they pro- 
vide greater depth perception. How 
the heights of objects on the ground 
can be determined with great accuracy 
is described. Developments which 
have made it possible to take color 
pictures at night from planes flying a 
mile or more above the earth are ex- 
plained. Information supplied 
about the way color films were used in 
the recent war and examples of aerial 
color photography are shown. The 
Saturday Evening Post, May 18, 1946, 
pages 26, 27, 41, 43, 44, 4 illus. 


Plastics and Plywood 


Cellular Cellulose Acetate ... New 
Light-Weight Core Material. Robert 
A. Hoffer. Particulars are given about 
cellular cellulose acetate, a new un- 
oriented, multicellular form of cellu- 
lose acetate which has been developed 
by E. I. du Pont de Nemours & Com- 
pany. The primary use for this ma- 
terial is as a core material in ‘‘sand- 
wich” laminates. In these laminates, 
the function of the cellular cellulose 
acetate core is analogous to that of the 
lattice-bars in a girder or column, 
that is, to increase the stiffness with- 
out correspondingly increasing the 
weight. The thickness of the lami- 
nate contributes rigidity; the strength 
of the cellular cellulose acetate itself 
and the continuous character of the 
bond between it and the skins hold 
the structure together when the lami- 
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nate is stressed. It is stated that the 
rigidity and strength of these lami- 
nates are high in proportion to their 
weight. The product is available in 
the form of extruded boards, of which 
the length is limited only by that of 
the container and the method of ship- 
ment. Adhesives for bonding the 
material and methods of gluing it are 
described. Plastics and Resins, April, 
1946, pages 9-11, 36, 2 illus. 


Private Flying 


Prefabricated Hangars. Charles 
T. Pearson. In an article describing 
the products of several manufacturers 
of prefabricated hangars for private 
airplanes, the types included are: the 
Texas Prefab models; the Mesker; 
the Quonset hut type; and the Ideco 
T-hangar. The writer recommends 
the T-hangar for private and individ- 
ual plane storage. Skyways, June, 
1946, pages 26, 27, 58, 60, 8 illus. 

Wings Over Forest and Field. O. 
D. Hall. The ways in which the light 
plane is being used in their work by 
farmers, ranchers, and foresters are 
outlined. Among the uses listed are 
crop dusting and seeding, rapid ap- 
praisals of the numbers and locations 
of grazing stock, forest-fire prevention 
patrol, and a means for facilitating 
deliveries of new farm equipment and 
parts to farmers in distant rural dis- 
tricts. Fire-fighting procedure and 
the signal-communications system be- 
tween the plane and ground are. ex- 
plained. Aero Digest, May, 1946, 
pages 39-41, 157, 4 illus. 


Production 


Sodium Hydride Descaling. [Edwin 
Laird Cady. Details are supplied 
about sodium hydride descaling, a new 
process that the experience in stain- 
less and alloy steel mills indicates will 
have many applications, including the 
descaling after heat-treatment of intri- 
cate parts for aircraft. Advantages of 
the process are outlined. It is stated 
that a wide range of metals can be proc- 
essed, including alloys of chromium, 
copper, nickel, tungsten, and cobalt, 
and that two or more different alloys 
can be processed at the same time. 
The capacities of descaling units also 
are stated. Materials & Methods, 
May, 1946, pages 1278-1283, 7 illus. 

Precision Production of Steel Air- 
craft Gears. Orlo E. Brown. In an 
article about the manufacture of steel 
aircraft gears to close tolerances, the 
writer describes how engineering con- 
trol along the production line aids in 
achieving the goal of precision gear 
production with the greatest economy 
in material and labor. The methods 
used in one. plant to obtain precision 
are described in sections dealing with 
the control of material, control in 
machining, and control in heat-treat- 
ment. Typical heat-treating cycles 
are enumerated to illustrate how dif- 
ferent types of gears are handled. 
Materials & Methods, May, 1946, 
pages 1303-1306, 4 illus. 
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The new Firestone Superflex undercar- 
riage is a package unit that includes the 
landing gear, tire, wheel, and brake. In 
three sizes, it is designed to fit practically 
any airplane weighing less than 3,000 Ibs. 
It is claimed to meet all C.A.A. require- 
ments for overload landing impacts. 


Propellers 


Transition in Propeller Design. 
George Rosen. It is shown that the 
considerations leading to the develop- 
ment of wide-tipped propeller blades 
for contemporary high-performance 
aircraft are founded on the application 
of fundamental aerodynamic princi- 
ples to the pertinent requirements con- 
fronting the propeller designer. 
Energy losses in the operation of a 
propeller are studied. Design has 
been affected by increased horsepower 
output resulting in increased blade 
loading, which has been only partially 
compensated by introduction of pro- 
pellers with an increased number of 
blades. The effect of increased air- 
craft speeds is investigated and corre- 
sponding blade modifications are ana- 
lyzed. Noise considerations are re- 
ferred to in relation to wide-tipped 
propeller blades. Aero Digest, May, 
1946, pages 82-84, 168, 7 illus. 


Proper Gluing Technique in Wood 
Propeller Repairs. Robert C. Wilson. 
Recommended procedure for gluing 
wooden propeller parts is set forth. 
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The discussion deals with the glues 
employed in repair work and their 
applications. Preparation of the sur- 
faces for gluing is examined, as well 
as the method of mixing the glues, the 
gluing technique, and the application 
of pressure on the parts being joined 
together. Western Flying, May, 1946, 
pages 40, 42, 44, 2 illus. 


Radio 


Army - Navy Precipitation - Static 
Project. Further results of the joint 
Army-Navy Precipitation-Statie Proj- 
ect are reported in the remaining 
three of a series of six papers, desig- 
nated as Parts IV, V, and VI. The 
object of the work was to investigate 
means of reducing the natural disturb- 
ances of radio reception aboard air- 
planes which may diminish or destroy 
the quality of communication. 


Part IV: Investigations of Methods 
for Reducing Precipitation-Static Radio 
Interference. Gilbert D. Kinzer and 
John W. McGee. Because of difficul- 
ties associated with careful studies of 
the performance of antistatic devices 
on aircraft flying in natural charging 
conditions, methods were devised that 
permitted natural conditions to be 
simulated in fair-weather flights and in 
a laboratory hangar constructed es- 
pecially for this purpose. Studies 
showed that interfering noise associ- 
ated with the use of bar-wire antennas 
was roughly proportional to the 
amount of corona-current discharge. 
It was found that the use of antennas 
insulated with polyethylene provided 
comparatively static-free radio re- 
ception by preventing corona dis- 
charge from the antenna. Correlated 
ground and flight experiments showed 
that, unless the corona discharge oc- 
curs at areas adjacent to antennas, 
little noise is produced in the radio 
receiver. The characteristics of sev- 
eral typés of electrostatic dischargers, 
intended to reduce the equilibrium 
potential of the airplane for a given 
charging condition, were examined. 
It is stated that the dry-wick dis- 
charger recently adopted by the mili- 
tary services was found to give the 
best overall electrical and mechanical 
performance. 


Part V: The High-Voltage Charac- 
teristics of Aircraft in Flight. Ross 
Gunn and James P. Parker. It is 
stated that the important high-voltage 
electrical characteristics of aircraft in 
flight are determined from (a) flight 
operations in precipitation areas; (b) 
flight operations using a new artificial 
charger to electrify the airplane in 
flight; (c) high-voltage experiments 
on the airplane supported in a large 
hangar; and (d) theoretical analy- 
sis. 

It is shown how the fundamental 
electrical constants of the airplane 
may be approximately determined and 
how these may be used to forecast the 
high-voltage behavior of a flying air- 
craft. It also is shown that, at a given 
altitude, the current 7 discharged by 
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* Silent valve train operation. 


MUSHROOM TYPE 


The Zeeo-Lush Hydraulic Valve Lifter is a simple, 
positive-action device, which automatically adjusts 
its own length during each revolution of the cam- 
shaft to compensate for expansion or contraction 
in the valve train. It is available in three basic 
types—mushroom, barrel, and stub—which are 
adaptable to all internal combustion engines, 
gasoline or Diesel. 


In addition to improved engine performance, 
longer service life for valve train parts, and silent 
operation, Zero-Lash Hydraulic Valve Lifters elim- 
inate the need for adjustment, and permit the 
simplest and most advantageous engine design. 


Eaton engineers will be glad to discuss the 
application of Zeeo-Luh Hydraulic Valve Lifters BARREL TYPE STUB TYPE 
to engines now in design. 


© 1946, EATON MFG. CO 


Illustrated literature covering the design and E A | e) IN 
operation of Zero-Lash Hydraulic Valve Lifters, 


including reports of outstanding service MANUFACTURING COMPA NYE 
records, will be furnished upon request. WILCOX-RICH DIVISION 


9771 French Road e Detroit 13, Michiga! 
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an airplane in flight is of the form 
I = AE + B(E?— E,) 


where E is the magnitude of the elec- 
tric field as measured on the “belly” 
and A, B, and Eyare constants. The 
electrical capacitance of an aircraft in 
flight is stated to be about 20 per cent 
of the wing span expressed in centi- 
meters. 

Part VI: High- Voltage Installation 
of the Precipitation-Static Project. M. 
Newman and A. QO. Kemppainen. 
This article describes a special arti- 
ficial-lightning generator developed 
through the cooperation of the Univer- 
sity of Minnesota and the Naval Re- 
search Laboratory, to provide accurate 
laboratory duplication of thunder- 
storm-cloud field conditions. Condi- 
tions of electrical-field stress before 
the lightning discharge are produced 
by an automatically controlled transi- 
tion of a generator of high-voltage 
direct current into a surge generator, 
resulting in a doubled field stress and 
a surge breakdown with lightning cur- 
rent characteristics. The combina- 
tion is suitable for studying certain 
phases of aircraft operation, particu- 
larly communications, under controlled 
laboratory conditions, correspond- 
ing to flight under electrical-storm 
conditions. Proceedings of the I.R.E. 
and Waves and Electrons, May, 1946, 
pages 234-254, 30 illus. 

A Magnesium Consumer. J. P. 
Guerard. The characteristics of the 
magnesium alloys are compared with 
those of other metals. Wartime ap- 
plications of magnesium alloys to 
radio and other electronic devices for 
aircraft are described. The writer 
studies the merits of magnesium by 
comparison with those of steel, as well 
as the physical characteristics of mag- 
nesium and the surface protection of 
this material. It is stated that in 
equipment designed by Bell Telephone 
Laboratories for the armed services, 
the use of castings by far exceeded 
that of wrought magnesium prod- 
ucts. 

In one of the air-borne radars, the 
antenna support bracket and gear 
housing, as well as the magnetron 
support, were made of magnesium- 
alloy castings. The weight limitations 
imposed upon the design of this equip- 
ment, without sacrificing rigidity, 
precluded the use of any other metal. 
Numerous other parts made of 
Magnesium are mentioned. Mod- 
ern Metals, May, 1946, pages 6, 7, 4 
illus. 

Planning a Communication Net- 
work for the Feeder Airlines. T. W. 
Hall. The basic requirements for a 
communication network for short-haul 
air transport are outlined. The ad- 
vantages that Very High Frequency 
communication offers over high-fre- 
quency communication are enumer- 
ated and discussed. The writer also 
considers the location of stations, 
operational range, and complete V.- 
H.F. point-to-point air-ground cover- 
age as the ultimate in two-way com- 
munication. Aircraft and Airport, 
April, 1946, pages 49, 67. ’ 
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North American Aviation's new factory arrangement for the quantity production of its new 
all-metal, four-passenger personal airplane, the NAvion. One section of the plant at Los 


Angeles Municipal 


irport will be devoted to the NAvion. The flow of operations is as 


follows: (1) Final-assembly conveyer line; (2) fuselage conveyer line; (3) wing conveyer 
line; (4) wing teading- and trailing-edge conveyer line; (5) wing delivery and turnover crane- 
way; (6) fuselage delivery and mating monorail; (7) engine delivery and installation mono- 
rail; (8) monorail-fuselage from master jig to conveyer line; (9) monorail-wing from setup to 
master jigs to conveyer line; (10) tool crib, general foreman's office; (11) sheet-metal detail 
parts receiving; (12) riveting machines; (13) fuselage subassembly; (14) wing subassembly; 


(15) empennage assembly; (16) 


engine-mount assembly; 


(17) cowling assembly; (18) 


canopy assembly; (21) machine parts receiving; (22) parts storage; (23) tubing; (24) hy- 
draulics; (25) electrical; (26) sewing and 


Reaction Propulsion 


Evolution of Energy for Jet and 
Rocket Propulsion. P. Bielkowicz. 
Parts IV and V of a serial article on 
jet and rocket propulsion survey the 
problems connected with the trans- 
formations that energy undergoes on 
the way from the fuel container to the 
end of the nozzle. Parts I to III, 
inclusive, which appeared in the 
March, 1946, issue of Aircraft Engi- 
neering, dealt with the chemical reac- 
tion and the energy of the fuel re- 
leased. 

Part IV deals with further trans- 
formations in an analysis of the spe- 
cific heat of the gases. Part V is con- 
cerned with the determination of the 
nominal temperatures in the combus- 
tion chamber. Aircraft Engineering, 
April, 1946, pages 129-132, 8 illus. 

Methods of Calculating Rocket 
Characteristics. Richard Reiss. Eight- 
een equations used in calculating the 
performance characteristics of rockets 
are assembled. These equations are 
shown in their simplest form. It is 
noted that the information for some 
of them must be obtained from test- 
stand results. Astro-Jet, November, 
1945, pages 2-7, 12. 

V-2’s Power Plant Provides Key to 
Future Rocketry. Roy Healy. It is 
pointed out that because the previous 
barrier to successful flight through the 
upper atmosphere and beyond has 
been lack of a rocket power plant of 
sufficient power, economy, and reli- 
ability, the introduction of the Ger- 
man V-2 rocket projectile has proved 


of particular interest. The design of 
the V-2 power plant is described and 
analyzed. Diagrams and illustrations 
are provided to clarify the descrip- 
tion. Sections of the article are de- 
voted to the launching preparations, 
the rocket engine, the injectors, tur- 
bine, pumps, ‘“‘plumbing,”’ power con- 
trol, and other design details. V-2 
weights for a 250-km. flight are listed. 
Aviation, May, 1946, pages 63-67, 7 
illus. 


Reconversion of Equipment 


Renewal of Aircraft Surfaces. 
Based on field engineers’ studies at 
two large eastern airports engaged in 
rebuilding PT-19 trainers, this article 
indicates the extent to which high- 
speed technical coated abrasives and 
oscillating or orbital sanding machines 
have speeded up reconditioning of the 
wing and fuselage surfaces of surplus 
military aircraft during reconversion 
for civilian use. Typical rebuilding 
procedure as carried out for the PT-19 
is described. Aero Digest, May, 1946, 
pages 66, 131, 3 illus. 


Research 


Research Reconversion. J. Mont- 
gomery Farrar. A study of the con- 
version of equipment developed for 
military purposes to civilian aircraft 
industries is reported. The testing 
and research facilities at the Experi- 
mental Station of the C.A.A. at the 
Indianapolis Municipal Airport are 
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The directional surface control system of G & A Aiircraft's XR-9B helicopter. (1) For- 
ward pedals; (2) intermediate idlers; (3) aft pedals; (4) turnbuckles; (5) cable assembly; 
(6) pitch-control chain and sprockets; (7) forward pedal arm; (8) turnbuckles; (9) forward 
cable; (10) push-pull rod; (11) aft pedal arm; (12) walking beam; (13) aft pedal torque 
tube; (14) balance cable; (15) balance cable pulleys. 


described. The development of radio 
ranges is traced and three possibilities 
for radar application to civil aviation 
are described. These types are (1) the 
“search” radar for airport-traffic con- 
trol, (2) a distance indicator, and (3) 
a collision-prevention device. Other 
projects now under way at Indian- 
apolis are reported in detail, as well as 
the equipment used. The writer states 
that the Technical Development Serv- 
ice, which is part of the C.A.A.’s 
Office of Federal Airways, will move 
its headquarters from Washington, 
D.C., to Indianapolis this summer. 
The four divisions of the Technical De- 
velopment Service are aircraft, radio, 
airports, and air-navigation devices. 
Flying Age, June, 1946, pages 14, 15, 
60-64, 10 illus. 

The AAF’s War of Research. Ma- 
jor Gen. Curtis E. Le May. The Dep- 
uty Chief of Air Staff for Research 
and Development presents a general 
résumé of research achievements in 
aircraft and equipment during the war. 
He compares research developments 
prior to the war in this country with 
the progress made in Germany. Ad- 
vances in aircraft speeds, high alti- 
tudes, bomb loads, and armament are 
listed, with predictions for the future. 
Mention is made of rocket develop- 
ment and the future possibilities of this 
weapon. Flying, June, 1946, pages 
17, 18, 70, 74, 76, 78, 2 illus.; “AAF 
Plans Huge Center to Develop Air 
Research,” U.S. Air Services, May, 
1946, pages 11-13, 2 illus. 


Rotating Wing Aircraft 


The Helicopter Today. ‘‘Lou” 
Leavitt. Because there have been 
many contradictory statements and 
differences of opinion regarding the 
helicopter and its future, the writer 
endeavors to separate fact from fancy 
and provide a clearer understanding of 
where the helicopter stands today in 
the aviation world. The develop- 
ment of the helicopter is briefly re- 
viewed. 


Factors influencing its configuration 
are considered, and the advantages 
and disadvantages of different types of 
helicopters are discussed, in para- 
graphs dealing with the single-rotored 
type, the coaxial helicopter, latera! 
and tandem configurations, and inter- 
meshing rotors. Problems of vibra- 
tion, stability, and control also are 


considered. American Helicopter, 
May, 1946, pages 8-10, 2 illus. 

How to Fly a Helicopter. C. B. F. 
Macauley and Joseph S. Dunne. 
General basic factors involved in 
flying a helicopter are explained. The 
three groups of controls are considered, 
designated as horizontal, vertical, and 


directional. Explanations are given 
for correction for torque; regulation 
of vertical ascent; descent and hori- 
zontal movement; method employed 
in hovering; and take-off and landing 
procedure. Air Trails, June, 1946, 
pages 30, 31, 110-113, 3 illus. 
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Stress Analysis 


The Combination of Dynamical 
Systems. Thomas G. Sofrin. This 
paper presents a method whereby the 
forced vibration characteristics of a 
system formed by interconnecting a 
group of subsystems can be predicted 
in terms of the interconnection con- 
stants and properties of such subsys- 
tems which are readily and accurately 
determinable by experiment. These 
properties are the generalized dynamic 
admittances—motions of system com- 
ponents due to application of unit 
oscillating forces. The method was 
devised to enable selection of a means 
of connecting two structures together 
so that excessive vibration attribut- 
able to imposed forces can be pre- 
vented, under the conditions that : (1) 
the structures already exist and cannot 
be modified; (2) the interconnection 
constants are the only quantities ove: 
which selection can be exercised; (3) 
the structures are, in general, so com- 
plicated that formulation of their equiv- 
alent dynamical systems and analysis 
thereof by conventional methods is 
impracticable or impossible. 

Elementary tensor and matrix alge- 
bra comprise the mathematical tools. 
Application of the theory to aircraft 
power-plant installation problems is 
discussed, but extensions to other prob- 
lems and fields are possible. Journal 
of the Aeronautical Sciences, June, 1946, 
pages 281-288, 1 illus. 

Notes on the Design of Pressurized 
Cabin Aircraft. Daniel O. Dommasch. 
If the possibility of a variation of load 
factor with altitude is admitted, then 
the cabin portion of a pressurized air- 
craft is subjected to two sets of loads, 
both of which vary with altitude. 
The first set of loads is composed of the 
loads due to the flight load factors; 
the second set, of all the loads imposed 
by internal pressure in the cabin. 

In the section of this paper titled 
“Variation of Load Factor with Alti- 
tude” it is shown that the flight load 
factors will probably decrease with 
altitude. Since pressure loads will in- 
crease with altitude, it follows that 
various structural components in the 
cabin region will be critically loaded 
at what may be designated as the 
critical structural altitude (i.e., since 
the structural members are loaded by 
one set of loads decreasing with alti- 
tude and another increasing with alti- 
tude, there must exist some altitude 
at which the state of stress in a partic- 
ular member becomes critical. It is, 
of course, possible that this altitude 
will be sea level or possibly the aircraft 
absolute ceiling). In general, the crit- 
ical altitude will be different for each 
structural component. 

Of the conclusions reached in this 
paper, there is one of particular inter- 
est because it represents a departure 
from accepted practice. This conclu- 
sion is: In general, it is not possible to 
assume that diametral pressure loads 
are carried by hoop tension in the skin 
unless a careful investigation proves 
that there is no other structure capable 
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of carrying these loads (this holds for 
fuselages of any cross section). Jour- 
nal of the Aeronautical Sciences, June, 
1946, pages 302-308, 4 illus. 

Bending Moments in a Circular 
Ring by the Column Analogy. W. 
Gittleman. The writer presents a 
method of determining the bending 
moments in a circular ring, which is 
both speedy and accurate and is par- 
ticularly useful when dealing with a 
complex loading system. A general 
method that can also be modified for 
application to rings of any shape and 
of varying section is first dealt with. 
The particular case ofa circular ring of 
constant section is then considered, 
the method being such that the work 
may be done entirely by substitution 
in formula or by obtaining values from 
curves that are readily plotted. Azr- 
craft Engineering, April, 1946, pages 
122-124, 3 illus. 

Strength of Countersunk Screws in 
Shear and Tension. Harold Adams. 
The results of an investigation of the 
strength of 100° and 82° countersunk 
flat-head steel screws in lap-joint shear 
and tension specimens are reported. 
Allowable shear loads are established 
from load deflection curves for screws 
made to Boeing Aircraft Company 
specifications and National Aircraft 
Standards. The results of tension 
tests are averaged and presented in 
tabular and graphic form. Product 
Engineering, May, 1946, pages 380- 
383, 9 illus. 


Structural Testing 


Methods of Strength-Testing Aero- 
plane Wings. A. W. Hotson. Recent 
types of tests carried out at the Royal 
Aireraft Establishment to  deter- 
mine the strength of airplane wings are 
described. It is observed that the test- 
ing of an increasing number of wings 
of greatly varying size, design, and 
construction has emphasized the need 
for careful consideration of the object 
of the test in relation to the design of 
the wing structure to insure that the 
most suitable type of specimen is 
provided for test. Additions and im- 
provements to the strength-testing 
equipment of the R.A.E. have been 
made with a view to concentrating 
mainly on the complete-span type of 
specimen. Details are given about 
cantilever tests of outer wings, canti- 
lever tests of semispan wings, and 
complete-span wing tests. Aircraft 
Engineering, April, 1946, pages 117- 
121, 14 illus. 


Testing Equipment 


Electrical Model for Investigation of 
Crankshaft Torsional Vibrations in 
In-Line Engines. Hugh B. Stewart. 
lhe paper is a report on an electrical 
model that has been developed at the 
Allison Division of General Motors 
Corporation to simplify the study of 
torsional vibration of in-line engines. 
The model is based on certain funda- 
mental analogies between mechanical 
and electrical oscillating systems. IJ 
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is stated that in a relatively short time 
it is possible with this model to deter- 
mine the natural frequencies and rela- 
tive amplitudes of vibration for an 
engine system. The effect of changing 
the rigidity or inertia of various ele- 
ments can be easily and quickly in- 
vestigated. By adding a damping 
factor to the system the absolute am- 
plitudes of vibration can be deter- 
mined. Provisions are made to study 
the effect of various firing orders on 
the vibration characteristics. The 
torque in any part of the crankshaft 
or the propeller can be found, and the 
effectiveness of different pendulum 
damper tunings as well as the pen- 
dulum-bob amplitudes can be deter- 
mined. SAE Journal, May, 1946, 
pages 238-244 (Transactions), 11 
illus. 


The de Havilland Wing Test Rig. 
W. Hampton. A description is given 
of a test made recently in the de Havil- 
land wing-test rig with regard to the 
design, stressing, and structural test- 
ing of large aircraft structures, par- 
ticularly wings. The full load was ap- 
plied to the wing in this test by one 
operator in approximately 50 sec., 
thus approaching closer than on any 
previous test made in England the 
conditions that occur in flight. 

The wing was tested in a structural 
steel test frame similar in construc- 
tion, though much smaller in scale, to 
the well-known “Cathedral” Rig of 
the Royal Aircraft Establishment at 
Farnborough. All the loads were ap- 
plied hydraulically and were controlled 
by one operator through a single valve. 
The loads were measured on the hy- 
draulie-system pressure gage. The 
Journal of The Royal Aeronautical 
Society, April, 1946, pages 287-292, 4 
illus. 

Fuel System Test Procedure. W. 
B. Gurney. A fuel-system test pro- 
cedure is recommended to meet pres- 
ent conditions found in high-altitude, 
long-distance flying. It is suggested 
that a full-seale mock-up of the fuel 
system be erected in the laboratory to 
investigate the performance of the 
proposed fuel system while a new air- 
plane is being designed. Such a lay- 
out and its operation are described. 
The writer states that future develop- 
ments in laboratory investigations of 
fuel systems may eliminate flight tests 
entirely. The advantages of labora- 
tory tests over flight tests are sum- 
marized as economy in time and 
money and the elimination of danger 
for the personnel. Aero Digest, May, 
1946, pages 59, 131, 1 illus. 


Goblins at Munich. Stating that 
there is no other test equipment in 
Europe comparable to that of the 
Bayerische Motoren Werke in Ger- 
many, the writer briefly describes the 
tests made in this high-altitude test 
plant on the de Havilland Goblin I 
and II jet units. The Ministry of 
Aireraft Production arranged for the 
series of two tests to be made by 
British manufacturers by agreement 
with the American authorities. A 
second jet-type engine, the Ghost, is 


or 


mentioned but it is not stated that the 
Ghost was tested at the B.M.W. plant. 
Flight, May 2, 1946, page 439, 1 illus. 

Dynamometer Testing of High 
Speed Motors for Powered Aircraft 
Models. 4H. Orville Cox. The re- 
quirements for electrically driven 
power units for aircraft models em- 
ployed in wind-tunnel tests are stated. 
It is necessary to design these motors 
for high shaft speed and to minimize 
the physical size, which means that a 
high-frequency alternating current 
must be used. Because it is essential 
to know the shaft horsepower and the 
thrust of the propellers, a dynamom- 
eter is required, but owing to the 
high model-motor shaft speeds, dyna- 
mometer equipment has not been suit- 
able for the service, one of the diffi- 
culties being rapid bearing wear. 
High-speed dynamometers in which 
dependable bearing performance is 
obtained through the use of an “oil 
mist”? lubricating system, are de- 
scribed. Capacity curves fordynamom- 
eter units are shown. The layout of 
electrical equipment for a wind-tunnel 
dynamometer and variable-frequency 
power is illustrated. Automotive and 
Aviation Industries, May 15, 1946, 
pages 30-33, 106, 108, 5 illus. 


Tools and Equipment 


Data on Production Runs with Car- 
bide Milling Cutters. A. O. Schmidt. 
The tests reported were conducted to 
check the efficiency of an improved 
type of face-milling cutter, developed 
as the result of studies in radial rake 
angles in face milling, by comparing its 
performance in shop work with two 
types of cutters of commonly accepted 
design. A duplex face-milling opera- 
tion setup was selected as a typical 
application employing carbide-tipped 
face-milling cutters. The workpiece 
was an aircraft wing-hinge forging of 
SAE 4340 steel. The results of the 
tests are noted. Mechanical Engi- 
neering, May, 1946, pages 427-431, 7 
illus. 


Grinding-Dust Extraction. A brief 
article describes equipment for ex- 
tracting dust resulting from grinding 
and polishing operations, installed in 
a plant of Rolls-Royce, Ltd., where 
light-alloy gas-turbine components are 
manufactured. The equipment was 
made by Dallow, Lambert and Com- 
pany, Ltd., of Leicester. Aircraft 
Production, May, 1946, page 251, 3 
illus. 

Three-Spindle Horizontal Boring 
Machine. H. W. Kearns. A special- 
purpose boring machine having three 
boring spindles, built to accelerate the 
machining of magnesium castings for 
Halifax bomber landing gears, is de- 
scribed. It was constructed by H. W. 
Kerns and Company, Ltd., Broad- 
heath, near Manchester, England, for 
the firm that is now known as Electro- 
Hydraulics (Messier), Ltd. Drawings 
show the design of the machine, which 
is made up from interchangeable 
standardized units. Engineering, May 
3, 1946, pages 416, 417, 4 illus. 
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Here's a revolutionary testing device that may help 
with that job you have considered impossible. 

It has reported the stresses in the tips of aircraft 
wings during 500 mph power dives. 

It has measured the expansion “‘wave’’ in anti- 
aircraft gun barrels as the shell flashes from breech 
to muzzle. 

It is continuously reporting the strains deep in the 
masonry heart of mammoth dams. 

It has checked the trigger-loading in ship launch- 
ings, revealed secrets about residual stresses in welded 
ship plates, and given accurate information about how 
ship structures react to the buffeting of giant waves. 

It accurately weighs crane loads and permits readings 
to be taken at distant points. 

It spots overstressed members in bridges and struc- 
tures, and indicates where reinforcing is needed. 

It can transmit information on fluid levels in isolated 
tanks, to points a hundred miles or more away. 

This list merely suggests the many current applica- 
tions of the SR-4 strain gage, which one engineer 
called “the most important engineering development 
in years,"’ and does not begin to define its possibilities. 
Ic can help you tn a dozen ways, in checking theoretical 
against actual performance, in determining both static 
and dynamic stresses, and in assisting in product and 
production improvement. Ask for Bulletin No. 179. 


The Baldwin Locomotive Works, Baldwin Southwark Division, 
Philadelphia 42, Pa., U.S.A. Offices: Philadelphia, New York, 
Chicago, St. Louis, Washington, Boston, San Francisco, Cleve- 
land, Detroit, Pittsburgh, Houston, Birmingham, Norfolk. 
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Training 


The Empire Test Pilots’ School. 
The history of the first British test 
pilots’ school is traced. Called the 
Empire Test Pilots’ School, it was first 
located at Boscombe Down and later 
at Cranfield, near Bedford, England. 

The course is divided into two terms. 
The first term includes instruction in 
the principles and practice of perform- 
ance testing and measurement of the 
data obtained, followed by the reduc- 
tion of these results to standard 
mathematics. The second term is 
devoted to current handling and sta- 
bility tests, which are designed to en- 
able the student to assess an aircraft’s 
handling qualities, and to the measure- 
ment of stalling speeds and all the 
other characteristics requiring reduc- 
tion to a mathematical certainty be- 
fore an airplane can be cleared for 
general use. The Aeroplane, April 19, 
1946, pages 451, 452, 4 illus. 

Taking No Chances. L. Graham 
Davies. The writer records his ob- 
servations on training methods based 
on a visit to several R.A.F. Training 
Command training and operational 
units, where conversion training, 
Army-support training, and the train- 
ing of R.A.F. services to the Far East 
were in progress. Qualifications for 
the admittance of personnel and the 
regulations governing the trainees are 
enumerated. The courses and meth- 
ods of training are outlined and the 
grading system is analyzed. A typical 
evaluation graph is reproduced for 
study. The Aeroplane, May 3, 1946, 
pages 517-520, 7 illus. 


Welding 


An Investigation of the Effect of 
Spot Welding on the Sheet Efficiency 
of Aluminum Alloy 24S-T. W. F. 
Hess, R. A. Wyant, and F. J. Winsor. 
Two methods of investigating the ef- 
fects of spot welding on the sheet effi- 
ciency of aluminum alloy 24S-T are 
described in this progress report, 
which is one of a series on aircraft 
spot-welding research being conducted 
at the Rensselaer Polytechnic Insti- 
tute. One method consists of study- 
ing the deformation that takes place 
in the vicinity of the weld, by the 
photogrid process. The other consists 
of obtaining a complete stress-strain 
record of the specimens from no load 
to the breaking load. The work was 
limited in scope to sheet material 
0.040 in. in thickness and to static 
methods of testing. It is believed 
that the methods, which are described 
in detail, will prove useful in investigat- 
ing and evaluating different welding 
conditions. The Welding Journal, 
May, 1946, pages 288-s-306-s, 36 
illus. 


PERIODICALS 


Application of High Frequency 
Heating to Silver Brazing and Silver 
Soldering. Herman A. Folgner. 
Principles of design and the procedure 
necessary to obtains the maximum 
benefits from the use of silver brazing 
are described. Information is supplied 
about the required clearances between 
the members joined as determined by 
laboratory tests. Necessary consid- 
erations in applying the alloy are re- 
viewed. It is stated that with the 
employment of these alloys in large- 
quantity production the use of pre- 
placed inserts of alloys is gaining in 
favor. Advantages gained from the 
use of preplaced rings and _ inserts 
where induction heating is employed 
for making silver-brazed joints are 
listed. 

Points to be taken into account 
when considering induction heating 
for brazing operation are enumerated. 
Automotive and Aviation Industries, 
a 1, 1946, pages 38-40, 78, 82, 4 
illus. 


Pressure Welding. Based on notes 
brought to light in Germany after the 
late war, this article gives particulars 
about the German method of pressure 
welding aluminum used in production 
of aftercoolers for the Junkers Jumo 
211 J engine. It is explained that 
pressure welding of aluminum is car- 
ried out with the material in the plas- 
tic condition, using high pressure, 
and the process is one that leaves no 
cast structure behind. The process 
combines forming in the hot condition 
with welding and is suitable for quan- 
tity production. It is noted that weld- 
ing is always coupled with hot de- 
formation. Progressive stages of de- 
formation are illustrated and _ corre- 
sponding micrographs of the weld zone 
are shown. Parts of an aftercooler 
welded by the new process are illus- 
trated, together with the layout of the 
pressure-welding machine developed 
at the Junkers plant. It is observed 
that application of the process to dural- 
plat and dfralumin had not been 
found satisfactory, but research work 
on them was not completed. Mag- 
nesium alloys cannot be pressure 
welded. 

Sections are devoted to the clean- 
ing of the sheet, preventing the 
work from sticking to the dies, and 
sources of flaws. Aircraft Production, 
May, 1946, pages 207-210, 7 illus. 


The Welding of Non-Ferrous 
Metals. Part VII. kK. G. West. In 
the conclusion of Part VII of a con- 
tinued article on nonferrous metal 
welding, the writer supplies further 
information about spot welding, in- 
cluding points on the design of spot- 
welded joints. He also discusses other 
resistance-welding processes, pressure 
welding, and the fundamentals and 
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technique of aluminum brazing. 
Sheet Metal Industries, May, 1946, 
pages 961-970, 9 illus. 

Design of Fixtures for Projection 
Welding. Mario L. Ochieano. It is 
explained that dies and fixtures for 
projection welding differ in two main 
respects from those used for spot weld- 
ing. They must provide for a number 
of welds to be made simultaneously, 
and they are electrified and form a 
part of the secondary current path. 
Basic rules for the design of projection 
welding dies and fixtures are enumer- 
ated. 

The article has particular refer- 
ence to fixtures for the projection 
welding of aircraft parts. The Iron 
ae May 2, 1946, pages 55, 56, 4 
illus. 


Miscellaneous 


Airplane at Work. Leighton Collins. 
A personal account of the experiences 
of the writer during a 10-day cross- 
country flight in a light plane includes 
various topics concerning the private 
pilot. The subjects treated include a 
private flying school visited by the 
writer; shock mounts; descriptions of 
various private airplanes and_ their 
flight characteristics; take-off pro- 
cedure; and an itinerary of his 
trip. 

The route encompassed stops at 
numerous airports and visits to the 
plants of many of the manufacturers 
of private airplanes. Air Facts, June, 
21946, pages 53-80, 16 illus. 


Lightplanes of Today. The follow- 
ing Canadian, British, and United 
States lightweight airplanes are de- 
scribed in half-page summaries class- 
ifying them according to price, opera- 
tional performance, dimensions, and 
fuel consumption: Aeronca Cham- 
pion, All American Ensign, Bellanca 
Cruisair, Cessna Model 120, Chrislea 
Ace, Commonwealth Skyranger and 
Trimmer, Culver Model V, Engineer- 
ing & Research Ercoupe, and Fair- 
child 24. Others similarly treated 
are the Fleet Canuck; Funk Bee; 
Globe Swift; Johnson Rocket; Lus- 
combe Model 10 and Silvaire; Miles 
Gemini; Noury Noranda; and the 
Percival Proctor V. The list con- 
tinues with the Piper Cub trainer, 
Supercruiser, and Skycycle; Republic 
Seabee; Southern Aircraft Roadable; 
Stinson Voyager 150; Taylorcraft 
Auster and De Luxe; and the Ten- 
nessee Skyfarer. 

A full page is given to a tabulation 
of 36 types of lightweight aircraft, 
offering data on engines, performance, 
dimensions, weights, structure. 
Canadian Aviation, April, 1946, pages 
45-52 and alternate pages 54-69, 28 
illus. 


Attend the IAS. Air Transport Meeting, October 24 
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The new CECO Protek-Plug assures a new high 
standard of protection against the presence of 
moisture within aircraft engine cylinders. And it 
delivers this greater protection at a really low cost. 
It has five new, improved features which increase 
its over-all effectiveness and length of life . . . 
The silica gel is enclosed in a glass chamber, 
completely to eliminate moisture penetration from 
outside . . . giving a clearer picture of moisture 


conditions inside the cylinder. 


CARBURETORS FUEL PUMPS 


The glass is seated in a metal base to strengthen 
the plug, and to give a tighter fit in the cylinder. 

Standard size spark-plug wrenches fit the metal 
hex base to speed installation. 

The brass cap fits tightly over the open end, 
keeping the Protek-Plug tightly sealed until it 
is placed in service. 

The moraine filter replaces the paper strainer 
formerly used in the days of wartime shortages. 

Write for full information on 
the new improved Protek-Plug 


to the address below. 


PROTEK-PLUGS 


CHANDLER-EVANS CORPORATION 


WEST HARTFORD 1, CONNECTICUT, U.S.A. 
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Government 
Publications 


Army Air Forces 
The AAF in the Invasion of South- 


ern France. The first in the ‘‘Wings 
at War Series” of combat narratives 
published by Headquarters of the 
Army Air Forces, from original docu- 
ments prepared by the A.A.F. in the 
war theaters, is intended to provide 
combat personnel with a summary 
of the planning and execution of air 
action in the invasion of southern 
France. The material, which was 
formerly in the ‘‘confidential”’ class 
but is now released, is divided into 
the following sections: pre-invasion 
situation; operations; air operations; 
the air-borne operation; mapping and 
reconnaissance; the air command post 
afloat; and a summary of Mediter- 
ranean Strategic Air Force opera- 
tions. Maps, diagrams, and pictures 
of the operational plans are repro- 
duced. 

Sunday Punch in Normandy. The 
second report deals with the tactical 
use of heavy bombardment in the 
Normandy invasion. The subject is 
outlined as follows: planning the op- 
eration; Eighth Air Force aims and 
commitments; transition from a stra- 
tegic to a tactical role; Eighth Air 
Force assignments in relation to the 
overall cooperation plan; operations 
from June 2-17, 1944; subsidiary 
operations; and enemy air reaction. 
Target areas and assembly plans for 
the operation are supplied in a 2-page 
diagram. 

Pacific Counterblow. The third re- 
port is based on the combined his- 
tories of the 67th Fighter Squadron 
and the 11th Bombardment Group, 
the Office of Naval Intelligence Com- 
bat Narratives, Solomon Islands Cam- 
paign Series, and various Marine 
Corps reports, available in the A.A.F. 
Intelligence Library. Based on offi- 
cial records and firsthand observa- 
tions, these accounts comprise a sum- 
mary of the planning and execution 
of the Guadalcanal operations of the 
11th Bombardment Group and the 67th 
Fighter Squadron. The contents 
are arranged as follows: The South 
Pacific, Summer, 1942; the 11th 
Group and the landing in the Solo- 


mons; the Jagdstaffel; the October 
crisis; and the securing of Guadal- 
canal. 


Airborne Assault on Holland. The 
fourth report is based on original 
material consisting of official records 
and firsthand observations, prepared 


by historian-officers of the First Allied 
Airborne Army and the IX Troop 
Carrier Command and by a committee 
of officers from A.A.F. Headquarters 
who visited the theater after the op- 
eration. This summary of the plan- 
ning and execution of the air-borne 
invasion of Holland is divided into the 
following topics: the situation; nar- 
rative of the operation; and the epic 
struggle of the First Airborne Division. 

Air-Ground Teamwork on _ the 
Western Front. The fifth report was 
compiled from accounts prepared by 
the historian and the Public Relations 
Staff, Ninth Air Force, and written 
on the basis of official records and ob- 
servations. The résumé relates the 
XIX Tactical Air Command’s partici- 
pation in the Western Front activi- 
ties during the month of August, 1944. 
The pamphlet contains a narrative of 
the operation; highlights of the day- 
by-day air operations; and notes on 
the organization, tactics, and tech- 
nique employed. 

The AAF in Northwest Africa. The 
sixth report deals with the 12th Air 
Force in the northwest African land- 
ings and the battle for Tunisia. The 
information is based on material pre- 
pared by the historian of the 12th Air 
Force. Headquarters, Army Air 
Forces, Office of Assistant Chief of 
Air Staff, Intelligence. 

Global Weather. Lt. Harmon H. 
Harper. A description is given of the 
recently organized Air Weather Serv- 
ice. Functioning under the direction 
of the Air Transport Command, this 
service will utilize B-29’s, converted 
into flying weather observatories, to 
make meteorological observations 
throughout the world. The organiza- 


tion will be composed of four Very 
Long Range Weather Reconnais- 
sance Squadrons with twelve aircraft 
per squadron. The designated areas, 
considered as weather “sources” by 
the Air Weather Service, will be pa- 
trolled. Air Force, May, 1946. 


Air Scouts. The policy of the 
newly organized Air Scout youth- 
training program under the super- 
vision of the A.A.F. Training Com- 
mand is outlined. Summer camps 
have been inaugurated at Army air- 
fields throughout the country for 2- 
week training periods simulating the 
basic flying training of Army cadets. 
Air Force, May, 1946. 


Going Down? Air Forces Manual 
No. 70 consists of cartoons and brief 
captions giving precautionary advice 
for flying military aircraft and the 
errors to be avoided. Headquarters 
Army Air Forces, Washington, D.C., 
April, 1945. 


Army Corps of Engineers 


Engineers in World War II: A Trib- 
ute. The contributions of the Corps 
of Engineers in World War II are re- 
viewed in a booklet of 18 pages, which 
outlines the organization and fune- 
tions of the Office of the Chief of 
Engineers and the work of the Corps 
in cooperation with the construction 
industry and the engineering pro- 
fessions. The outstanding achieve- 
ments of the Corps are summarized 
under various headings arranged in 
two main sections, the first referring 
to the activities within the United 
States, and the second to activities 
in the theaters of operation. In the 


The Army Air Forces Republic XP-84 Thunderjet, designed and built under the joint super- 
vision of Republic Aviation Corporation and the Air Matériel Command. (See page 97.) 
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second section attention is given to the 
development of bases for the Air 
Transport Command routes to Eu- 
rope, Africa, and Asia, and in connec- 
tion with air support in the Marianas 
and Ryukyu Islands. Office of the 
Chief of Engineers. 


Army Service Forces 


Army Service Forces Annual Re- 
port for the Fiscal Year 1945. The 
contributions of the Army Service 
Forces toward the prosecution and 
victorious ending of the war during 
the fiscal year 1945 are reviewed in a 
detailed report by the Commanding 
General of the Forces. Among its 
activities were the production of 
radar, penicillin, and the atomic 
bomb. Among the features of inter- 
est to the aeronautical industry are 
sections dealing with the equipment 
of the planes of the Signal Corps and 
the work in connection with the de- 
velopment and use of radar. Another 
section of aeronautical interest is that 
which concerned the work of the Corps 
of Engineers in connection with the 
production of the atomic bomb and 
the building of landing fields and air 
bases. Office of the Commanding 
General, Army Service Forces. 


Bureau of Naval Personnel 


Manual for Practical Development 
of Leadership Qualities. The man- 


ERING 


ual is addressed primarily to instruc- 
tors of leadership courses in naval- 
officer training schools. It is also 
intended to serve as a guide to the 
junior officer’s study of leadership 
problems. Objectives of a course in 
leadership are outlined and discussed 
briefly. Teaching problems and their 
solutions are included. The manual 
provides material to be taught and 
outlines the methods used for in- 
struction. Standards and Curricu- 
lum Division, NavPers 16154. For 
sale by the Superintendent of Docu- 
ments, Washington, D.C., $0.25. 


Civil Aeronautics 
Administration 


Status of Civil Aeronautics Adminis- 
tration Approval of Surplus Military 
Aircraft. Because of the widespread 
interest in the approval status of the 
various military aircraft that have 
been declared surplus, a list of all sueh 
models eligible for certification has 
been prepared. Also, this release 
contains general information relative 
to surplus military aircraft that have 
not been investigated by the C.A.A,, 
and outlines the procedure to be 
followed in determining whether such 
aircraft can be certificated. The re- 
lease defines those types of surplus 
military aircraft that are and are not 
eligible for C.A.A. certification, and 
outlines the steps required to obtain 

VC, NR, and NX certificates for air- 
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craft offered for sale by the War 
Assets Administration. A list of ap- 
proved military surplus aircraft is 
appended. Safety Regulation Release 
No. 203, April, 1946. 


Civil Aeronautics Board 


Civil Air Regulations, Part 42, A 
new set of Civil Air Regulations pre- 
scribes standards for the issuance of 
nonscheduled air-carrier operating cer- 
tificates, and safety regulations goy- 
erning the operations of nonscheduled 
operators in interstate, overseas, and 
foreign air transportation. The new 
Part 42 is scheduled to become ef- 
fective August 1, 1946. In addition 
to general flight rules applying to 
nonscheduled air carriers, a new sec- 
tion will prescribe certain specified 
minimums with regard to aircraft 
instruments and equipment, _ pilot 
qualifications, fuel requirements, and 
various records. 


Department of Commerce 


Plastics Materials (Basic Informa- 
tion Sources). A bibliography con- 
taining references to published matter 
concerning plastics is divided into 
main sections including government 
publications, nongovernment publi- 
cations, directories, trade papers, trade 
associations, and educational facili- 
ties. A list of the field offices of the 
Department of Commerce Field Serv- 


LOCKHEED CONSTELLATION IS SETTING RECORD AFTER RECORD 


Tension Regulator Installation Problem Solved by Type 0. R. 


Cable system terminal unit with integral 
concentrating mechanism. Such tension- 
concentrating terminal units (Quadrant 
Regulators) can be built to replace any 
solid terminal units—quadrant, sector, 
pulley, drum, etc. 


AIRCRAFT 


CABLE 


Coast to Coast— Across the Oceans — North and South — records are 
falling to the Uniform Control Cable Tensioned Constellation. The Control 
Tension Regulation by Pacific Scientific Company, providing constantly 
uniform low-effort control system action, eliminates lost motion due to 
expansion and contraction thru bitter cold or burning desert heat, and 
thereby adds definite distance and comfort to every hour. This system 
also protects control cables from undue stress and wear, eliminates undue 
stresses or slacks due to normal structure, and absorbs lost motion effect 
of mechanical wear in all parts of the control system. 


Send us your Tension Control problems. We 
will be glad to make recommendations. 
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1430 Grande Vista Avenue, Los ‘Angeles 23, California *. 25 Stillman Street, San Francisco 7, California 
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GOVERNMENT 


ice is appended. Bureau of Foreign 
and Domestic Commerce, Chemicals 
and Drugs Division. 

Quality and Finishes of German 
Military Planes. A report of an in- 
vestigation by a representative of the 
U.S. Naval Technical Mission in 
Europe is concerned with quality 
control and external and _ internal 
metal and wood finishes of German 
military airplanes. It deals with 
finishes for aluminum-alloy aircraft 
skin and for magnesium parts; heat- 
resisting paints; compounds for in- 
sulation of dissimilar metal parts; 
sealing materials for fuel tanks, hulls, 
floats, and other aircraft components; 
fabric finishes; and aerodynamic 
smoothing materials. It shows that 
the quality of these finishes declined 
rapidly during the war as compared 
with advances before 1938. One 
interesting compound noted by the 
investigator was a putty-like material 
used for aerodynamic smoothing in the 
Me 262 and Me 163 jet and rocket 
high-speed aircraft. Office of the 
Publication Board, Washington, D.C., 
(PB-8009; photostat, $1.00, micro- 
film, $0.50; 14 pages). 


Department of Labor 


The Wartime Labor Force of St. 
Paul Propeller Plant. A survey of 
the experiences of war workers in a 
propeller plant in St. Paul was under- 
taken to ascertain the locations from 
which these workers were recruited; 
why they went into war industry; how 
they acquired the necessary skills; 
and their postwar plans. Other in- 
formation obtained deals with their 
‘arnings, expenditures, and savings. 
Series No. R. 1813, reprinted from 
the Monthly Labor Review, January, 
1946. 

Work and Wage Experience of 
Willow Run Workers. A similar sur- 
vey is reported with regard to the 
workers employed in the Willow Run 
bomber plant. It is intended to pro- 
vide factual information about re- 
conversion to peacetime production. 
The report describes the industrial 
and educational background of the 
workers at the Willow Run bomber 
plant, their family status, wartime 
migrations, their earnings, and post- 
war expenditures. Serial No. R. 
1809, reprinted with additional data 
from the Monthly Labor Review, 
December, 1945. Bureau of Labor 
Statistics. 


Department of State 


A Report on the International Con- 
trol of Atomic Energy. The report 
is the work of a Board of Consultants 
to the Department of State, which 
carried out its assignment under the 
general direction of the Committee 
on Atomic Energy authorized by the 
Secretary of State in January, 1946. 

he report is not intended as a final 
plan but as a beginning and founda- 


tion upon which to build. It is re-, 


garded by the Committee as a con- 
structive analysis of the questions of 
international control and a definitely 
helpful approach to the solution of the 
entire problem. The document is 
being made public, not as a statement 
of policy, but solely as a basis for 
public discussion. It is divided into 
sections dealing with the background 
of the problem; principal considera- 
tions in developing a system of safe- 
guards; security through interna- 
tional cooperative development; and 
the transition to international con- 
trol. Department of State Publica- 
tion No. 2498. For sale by the 
Superintendent of Documents, Wash- 
ington, D.C., $0.20. 


National Advisory Committee 
for Aeronautics 


Use of Freon-12 as a Fluid for Aero- 
dynamic Testing. Paul W. Huber. 
The thermodynamic properties of 
Freon-12 have been investigated to 
determine the possibilities of the use 
of this gas as a fluid for aerodynamic 
testing. The values of velocity of 
sound in Freon-12, which are less 
than one-half those in air, are pre- 
sented as functions of temperatures 
and pressure, including measurements 
at room temperature. The density 
of Freon-12 is about four times that 
of air. Changes in state of Freon-12 
may be predicted by means of the 
ideal gas law with an error of less than 
1 per cent at pressures below that of 
the atmosphere at room tempera- 
ture. 

Freon-12 is shown not to condense 
during an adiabatic expansion from 
normal conditions up to a Mach 
Number of 3. The values of the ratio 
of specific heats for Freon-12 are lower 
than that for air, and therefore an 
additional parameter is introduced, 
which must be considered when com- 
parisons are made of aerodynamic 
tests using Freon-12 with those using 
air. 

The time lag of the vibrational heat 
sapacity of Freon-12 to a change in 
temperature has been measured and 
found to be of the order of 2 by 1078 
sec. at atmospheric temperature and 
pressure. This time is so short that 
no important energy dissipations 
should result in most engineering 
applications. Technical Note No. 
1024, April, 1946. 


Charts of Thermodynamic Proper- 
ties of Fluids Encountered in Calcu- 
lations of Internal Combustion Engine 
Cycles. H. C. Hottel and G. C. 
Williams. The paper describes a 
single chart prepared to simplify the 
calculation of the thermodynamic 
properties of air, of various octene-air 
mixtures, and mixtures of those with 
their products of combustion at all 
temperatures below which chemical 
dissociation becomes unimportant. 
The chart is based on the use of 1 lb. 
mol of mixture per pound of air con- 
stituents, and examples of its use 
are given in the form of the calcula- 
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tion of a turbocompressor power plant 
and a supercharged Otto-cycle engine. 
Technical Note No. 1026, May, 1946. 


Bending-Torsion Flutter Calcula- 
tions Modified by Subsonic Com- 
pressibility Corrections. I. EK. Gar- 
rick. A number of calculations of 
bending-torsion wing flutter are made 
at two Mach Numbers, M = 0 
(incompressible case) and M = 0.7, 
and the results are compared. The 
air forces employed for the case of 
M = 0.7 are based on Frazer’s recal- 
culation of Possio’s results, which are 
derived on the assumption of small 
disturbances to the main flow. For 
ordinary wings of normal density and 
of low bending frequency in com- 
parison with torsion frequency, the 
compressibility correction to the flut- 
ter speed appears to be of the order of 
a few per cent; whereas, the correc- 
tion to the flutter speed for high- 
density wing sections, such as pro- 
peller sections, and to the wing- 
divergence speed in general may be 
based on a rule using the (1 — M?)!/« 
factor and, for M = 0.7, represents 
a decrease of the order of 17 per cent. 
Technical Note No. 1084, May, 1946. 


Comparison of Static Strengths of 
Machine Countersunk Riveted Joints 
in 24S-T, X75S-T, and Alclad 75S-T 


Sheet. KE. C. Hartmann and A. N. 
Zamboky. Flush-riveted joints are 


often prepared by machining a conical 
recess in the sheet or plate into which 
the countersunk head of the rivet is 
fitted. When this machined recess 
goes completely or nearly through 
the thickness of the sheet, there is a 
knifelike cutting edge on the sheet 
bearing against the shank of the rivet 
which tends to reduce the effective 
shear strength of the rivet. This 
cutting action seems to become more 
pronounced when using the “harder’’ 
sheet alloys and when using the 
“softer” rivets. In order to obtain 
some definite information about this 
subject, static tests were made on 
machine-countersunk riveted joints 
in 24S-T, X75S-T, and Alclad 758-T 
sheet using A17S-T and 248-T rivets. 
In order to intensify the cutting action, 
all specimens were made with the 
depth of countersink just equal to the 
thickness of the sheet. 

It has been noted that the results 
of other specified tests show similar 
weakening of the riveted joints when 
the depth of the countersink is just 
equal to the thickness of the sheet 
and that the shear strengths in the 
tests mentioned check those reported 
in the present paper in the few cases 
that can be directly compared. 

It is concluded that the ultimate 
shear strength of aluminum-alloy 
rivets in machine-countersunk joints 
is markedly less (23 to 39 per cent 
in this investigation) than the aver- 
age ultimate shear strengths of pro- 
truding-head rivets (not countersunk) 
of the same alloys, as indicated by the 
data in a table. This reduction in 
shear strength is probably attribut- 
able primarily to the cutting action of 
the edge of the machine-countersunk 
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hole. The reduction in ultimate shear 
strength caused by the cutting action 
of the edge of the countersunk hole 
is greater in the case of hard sheet 
such as X75S-T than in the case of a 
softer sheet such as 248-T; it is also 
greater in the case of nonclad sheet 
(X75S-T) than in the case of Alclad 
sheet (Alclad 75S T). The per cent 
reduction in ultimate shear strength of 
A1758-T rivets caused by the cutting 
action of the edge of the countersunk 
hole is not consistently greater than 
that of the harder 248-T rivets. The 
comparison seems to be influenced by 
the sheet in which the rivets are 
driven. Technical Note No. 1036, 
May, 1946. 


Charts for the Rapid Calculation of 
the Work Required to Compress Dry 
Air. William A. Benser, Ward W. 
Wilcox, and Charles H. Voit. Ac- 
curate values of the specific heat for 
dry air were applied to the calcula- 
tion of the work required to compress 
dry air. Two work charts are pre- 
sented from which the work of com- 
pression can be quickly and accu- 
rately determined from the initial 
temperature, the overall pressure 
ratio, and either the compression 
exponent or the adiabatic efficiency 
of the compressor. The first chart 
shows the work of compression at 
pressure ratios up to 100, initial tem- 
peratures of 400° to 600°R, and 
compression exponents of 1.40 to 
2.00. 

The second chart presents the same 
values for pressure ratios up to 25, 
initial temperatures of 400° to 1,000° 
R, and compression exponents of 1.40 
to 2.00. The accuracy of the results 
thus obtained is of the same order as 
the accuracy obtained when tem- 
perature-enthalpy tables are used for 
determining the work of compression. 
Technical Note No. 1043, April, 1946. 


Analysis of Available Data on the 
Effects of Tabs on Control-Surface 
Hinge Moments. Stewart M. Cran- 
dall and Harry E. Murray. An 
analysis was made of the hinge- 
moment effectiveness of tabs based 
on the available two- and _ three- 
dimensional tab data. The results 
of the analysis indicated that the 
effects of tabs on control-surface hinge 
moments can be estimated from geo- 
metric characteristics of the tab- 
flap-airfoil combination with a rea- 
sonable degree of accuracy. 

In general, the tab effect on the 
control-surface hinge moments is re- 
duced by increasing the airfoil trailing- 
edge angle and by any alteration of 
the airfoil surface condition or of the 
air stream, such as moving the transi- 
tion forward, roughening the surface, 
or increasing the turbulence, which 
tends to increase the boundary-layer 
thickness near the trailing edge. The 
tab hinge-moment effectiveness may 
either increase or decrease with Rey- 
nolds Number. Whether an increase 
or a decrease occurs depends on the 
range of Reynolds Number under 
consideration and on the surface 
condition of the airfoil. 


Gaps at flap and tab hinges reduced 
the effect of tabs on flap hinge mo- 
ments, the reduction resulting from 
tab gaps generally being so large as 
to make seals advisable. No consist- 
ent variation with angle of attack was 
found for the effect of tabs on hinge 
moments. A tab, however, may re- 
tain a reasonable part of its hinge- 
moment effectiveness through and 
beyond the stall. Flap deflection de- 
creases the hinge-moment effective- 
ness of balancing tabs and increases 
that of unbalancing tabs. 

The available high-speed data indi- 
cated that the tab hinge-moment ef- 
fectiveness decreases as the Mach 
Number increases; however, tabs 
may retain a relatively large part of 
their effectiveness through the sub- 
critical range of Mach Number. 
Technical Note No. 1049, May, 1946. 


Wind-Tunnel Investigation of End- 
Plate Effects of Horizontal Tails on a 
Vertical Tail Compared with Available 
Theory. Harry E. Murray. A verti- 
cal-tail model with stub fuselage was 
tested in combination with various 
simulated horizontal tails to deter- 
mine the effect of horizontal-tail span 
and location on the aerodynamic char- 
acteristics of the vertical tail. Avail- 
able theoretic data on end-plate ef- 
fects were collected and presented in 
the form most suitable for design pur- 
poses. 

Reasonable agreement was _ ob- 
tained between the measured and 
theoretic end-plate effects of hori- 
zontal tails on vertical tails, and the 
data indicated that the end-plate ef- 
fect was determined more by the loca- 
tion of the horizontal tail than by the 
span of the horizontal tail. The hori- 
zontal tail gave most end-plate effect 
when located near either tip of the 
vertical tail and, when located near 
the base of the vertical tail, the end- 
plate effect was increased by moving 
the horizontal tail rearward. Tech- 
nical Note No. 1050, April, 1946. 


Wind Tunnel Investigation of Effect 
of Canopies on Directional Stability 
Characteristics of a Single-Engine 
Airplane Model. Robert MacLachlan 
and Joseph Levitt. The investigation 
was made to obtain data showing the 
effect of canopy shape and size on the 
directional stability of a low-wing, 
single-engined airplane model. In 
order to cover a wide range of canopy 
size, two of the four canopies tested 
were larger and two were smaller than 
would be expected for a conventional 
fighter-type airplane. In addition to 
variations in size and shape of canopy, 
the tests included changes in vertical- 
tail area and fuselage length. 

In general, the addition of a canopy 
to the model decreased the directional 
stability of the model. Destabilizing 
interference between a canopy and 
the model with vertical tail removed 
resulted from the addition to the 
model of only the two largest canopies 
tested. Only the largest and least 
streamlined canopy tested showed ap- 
preciable canopy vertical-tail inter- 
ference at low angles of attack. As 
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the angle of attack increased, how- 
ever, all the canopies tested reduced 
the vertical-tail effectiveness, the re- 
duction being approximately propor- 
tional to the vertical-tail area. When 
the fuselage length was increased, the 
decrease in directional stability re- 
sulting from the addition of a canopy 
to the model with vertical tail on be- 
came smaller at low angles of attack 
and larger at high angles of attack. 
Technical Note No. 1052, May, 
1946. 


. Comparison of Two-Dimensional 
Air Flows About an NACA 0012 Air- 
foil of 1-Inch Chord at Zero Lift in 
Open and Closed 3-Inch Jets and Cor- 
rections for Jet Boundary Interfer- 
ence. Ray H. Wright and Coleman 
duP. Donaldson. Pressure distribu- 
tion and Schlieren photographs for 
the high-speed flow about a symmet- 
rical airfoil at zero lift in open and 
closed jets are analyzed to show the 
nature of the jet-boundary interfer- 
ence. Application of the theoretic 
tunnel-wall corrections brought the 
results for the open-throat and closed- 
throat tunnels into approximate agree- 
ment. The stream Mach Number in 
the closed jet was limited by tunnel 
choking. In the open jet, although 
the theoretic interference was less 
than in the closed jet, unsteadiness 
connected with the jet-boundary con- 
ditions limited the usefulness of the 
results at high Mach Numbers. Tech- 
nical Note No. 1055, May, 1946. 


The Effects of Various Parameters 
on the Load at Which Spray Enters 
the Propellers of -a Flying Boat. 
John R.-Dawson and Robert C. Wal- 
ter. The results of experiments made 
with a technique for investigating the 
spray characteristics of flying-boat 
models are reported. In the method 
of testing used, the minimum load at 
which spray strikes powered pro- 
pellers was determined for a range of 
speeds and trims. These measured 
loads were plotted against speed with 
trim as a parameter and the resulting 
curves were found to have minimum 
points that determined the greatest 
load that could be carried without 
spray striking the propellers. The 
forebody of a pointed-step flying-boat 
hull was used for the tests, and the 
effects of varying trim, propeller posi- 
tion, and amount of power (expressed 
in terms of dise loading) were investi- 
gated. 

Either of the two types of spray 
that emanate from a forebody (pres- 
sure or velocity spray) may limit the 
gross load of a flying boat, depending 
on the configuration. Increasing the 
power reduced the load at which spray 
entered the propellers. Increasing 
the trim increased the minimum load 
at which pressure spray struck the 
propellers but the corresponding load 
for velocity spray varied erratically 
with trim. The normal lateral and 
longitudinal positions of the pro- 
pellers tended to be near the positions 
that would give the smallest value of 
the minimum load at which spray 
struck the propellers. For pressure 
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spray this minimum load increased 
approximately linearly with upward 
movement of the propeller position. 
Technical Note No. 1056, May, 1946. 


Strain Measurements and Strength 
Tests of 25-Inch Diagonal-Tension 
Beams of 75S-T Aluminum Alloy. 
James P. Peterson. A series of di- 
agonal-tension beams were tested to 
determine the accuracy of previously 
published design charts and formulas 
for beams of 248-T aluminum alloy 
when used to analyze beams of 75S-T 
aluminum alloy. Strain measure- 
ments were made to determine the 
stresses in the uprights of the beams 
and to determine the ultimate stresses 
that could be developed in the up- 
rights. The predicted stresses were in 
fair agreement with the experimental 
stresses or were conservative. The 
ultimate stresses that could be de- 
veloped in the beams were in agree- 
ment with stresses predicted by pre- 
viously published formulas except for 
the stresses developed in the uprights, 
which failed by forced twisting. For 
these uprights the developed stresses 
were greater than those given by pre- 
viously published formulas derived 
from tests of beams of 24S-T alumi- 
num alloy. Technical Note No. 
1058, May, 1946. 


Wind-Tunnel Investigation of Effect 
of Wing Location, Power, and Flap 
Deflection on Effective Dihedral of a 
Typical Single-Engine Fighter-Air- 
plane Model with Tail Removed. 
Warren A. Tucker. An investigation 
has been made of the effect of wing 
location, power, and flap deflection on 
the effective dihedral of a typical 
single-engined fighter-airplane model. 
The model, which was tested in the 
Langley 7- by 10-ft. tunnel, had pro- 
visions for placing the wing in either 
one of two vertical locations. The 
wing was fitted alternatively with a 
full-span single-slotted flap and with 
a full-span double-slotted flap. The 
vertical and horizontal tails were re- 
moved for all tests. 

The results are presented as curves 
of lateral-stability derivatives against 
lift coefficient. The observed effects 
are explained qualitatively. In addi- 
tion to showing the usual loss in ef- 
fective dihedral caused by changing 
from a high-wing to a low-wing de- 
sign, the results indicated that this 
loss is increased by the application of 
power. The adverse effect of power 
increased with lift coefficient. The 
effect of flap deflection, which was 
unfavorable for all cases, appeared to 
be slightly greater for the low-wing 
model. Technical Note No. 1061, 
May, 1946. 


Tank Tests to Determine the Ef- 
fect of Varying Design Parameters of 
Planing-Tail Hulls. Part I: Effect 
of Varying Length, Width, and Plan- 
Form Taper of Afterbody. John R. 
Dawson, Robert C. Walter, and 
Elizabeth S. Hay. Tests were con- 
ducted in Langley tank no. 2 on 
models of an unconventional flying- 
boat hull called a planing-tail hull, to 
determine the effects on resistance 


of varying a number of afterbody 
parameters. The effects of varying 
length, width, and plan-form taper 
of the afterbody are presented. Tests 
were made with afterbodies of two 
widths, two lengths, and two tapers. 
In the tests the depth of step and the 
angle of afterbody keel were held 
constant. 

In general, the planing-tail hulls 
had much lower resistance than con- 
ventional hulls. A typical conven- 
tional hull compared with a planing- 
tail hull had 40 per cent greater re- 
sistance at the hump speed and from 
75 to more than 100 per cent greater 
resistance near the get-away speed; 
but in an actual application of the 
planing-tail hull the center of gravity 
would have to be located aft of the 
step in order to obtain the reduction in 
resistance at hump speed. 

It. was concluded that decreasing 
the width of the afterbody of a plan- 
ing-tail hull increased the resistance 
at hump speed, decreased the trim- 
ming moments required to obtain 
best trim, and moved forward the 
location of the center of gravity re- 
quired to give best trim at the hump 
speed. Increasing the length of the 


afterbody of a planing-tail hull de- , 


creased the resistance over almost the 
whole speed range, reduced the vari- 
ation of trim with speed, and moved 
aft the location of the center of gravity 
required to obtain best trim at the 
hump speed. Tapering the plan form 
of the afterbody reduced the resist- 
ance over the lower half of the speed 
range and had little effect on the re- 
sistance at high speeds. Plan-form 
taper also moved forward the location 
of the center of gravity required to 
obtain best trim at the hump speed. 
Technical Note No. 1062, May, 
1946. 


Comparison of Measured and Cal- 
culated Stresses in Built-Up Beams. 
L. Ross Levin and David H. Nelson. 
Web stresses and flange stresses were 
measured in three built-up beams: 
one of constant-depth with flanges of 
constant cross section, one linearly 
tapered in depth with flanges of con- 
stant cross section, and one linearly 
tapered in depth with tapered flanges. 
The measured stresses were com- 
pared with the calculated stresses 
obtained by the methods outlined in 
order to determine the degree of 
accuracy that may be expected from 
the stress-analysis formulas. These 
comparisons indicated that the aver- 
age measured stresses for all points in 
the central section of the beams did 
not exceed the average calculated 
stresses by more than 5 per cent. It 
was also indicated that the difference 
between average measured flange 
stresses and average calculated flange 
stresses based on the net area and a 
fully effective web did not exceed 
6.1 per cent. Technical Note No. 
1068, May, 1946. 


Lifting-Surface-Theory Results for 
Thin Elliptic Wings of Aspect Ratio 3 
with Chordwise Loadings Correspond- 
ing to 0.5-Chord Plain Flap and to 


Parabolic-Arc Camber. Stewart M. 
Crandall. As part of a general investi- 
gation of methods of calculating 
hinge-moment and lift characteristics 
of control surfaces on finite-span 
wings from two-dimensional data, the 
electromagnetic-analogy method was 
used to provide lifting-surface-theory 
solutions applicable to the deter- 
mination of aspect-ratio corrections 
for the slope of the curve of hinge- 
moment coefficient against flap de- 
flection. Solutions were obtained 
for two vortex patterns representing 
unswept elliptic wings having aspect 
ratios of 3. The chordwise loads 
corresponded to a thin airfoil with 
a 0.5-chord plain flap and to a thin 
airfoil with parabolic-are camber, both 
in two-dimensional flow. The vertical 
component of the induced-velocity 
field of the two vortex patterns was 
determined; however, the actual 
method of applying the results to 
hinge-moment and lift computations 
is not discussed. 

A comparison of the results of the 
present measurements with those of 
previous tests indicated that the. in- 
crement of induced downwash at the 
0.5-chord line over the value pre- 
dicted by lifting-line theory is a linear 
function of the center-of-pressure co- 
efficient. This increment decreases 
as the center of pressure moves toward 
the trailing edge of the airfoil. The 
induced camber decreases as the center 
of pressure of the two-dimensional 
load moves toward the leading edge. 
This variation does not appear to 
be linear. Technical Note No. 1064, 
May, 1946. 


Stresses Around Large Cut-Outs 
in Torsion Boxes. Paul Kuhn and 
Edwin M. Moggio. The problem 
treated in this paper is that of the 
stresses in a torsion box with a large 
rectangular cutout. The theoretic 
treatment is confined to stresses 
termed the “primary stresses.’”” Com- 
parison of the theoretic results with 
strain-gage data for a series of cut- 
outs indicates that the primary 
stresses are probably adequate for de- 
signing the major part of the struc- 
ture, the only important exception 
being in the design of the cover sheet 
in the full section adjacent to the cut- 
out. For that case, where the dis- 
tribution of the shear stresses de- 
viates so much from uniformity, an 
additional theory of secondary stresses 
must be developed. Technical Note 
No. 1066, May, 1946. 


Note on the Theorems of Bjerknes 
and Crocco. Theodore Theodorsen. 
The theorems of Bjerknes and Crocco 
are of great interest in the theory of 
flow around airfoils at Mach Numbers 
near the above unity. A brief note 
shows how both theorems are devel- 
oped by short vector transformations. 
Technical Note No. 1078, May, 1946. 


Navy Department 


“They Were Dependable’: Air- 
ship Operation World War II. An- 
other ‘‘now it can be told” account of 
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Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


world’s 
safest trains 


@ Many brilliant projects have been started with a K & E Slide Rule and the back 
of an old envelope. But between a new conception and its practical execution 
of the vital links are always the engineer and the draftsman. For through their 
techniques they construct the project on paper with unmistakable clarity and 
precision. In this their drafting instruments and equipment become part of their 
own hand and brain, and their partners in creating. 

For 78 years Keuffel & Esser Co. Slide Rules, drafting equipment and materials 
have been partners in creating the greatness of America, in making possible 
our nationwide railway system, giant airports, fine radios for nearly every home 
. +90 universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has been completed with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own “engineering 
partners’? 

In slide rules especially, you will find K & E precision invaluable. For it not 
only brings you a slide rule that is a joy to 
use, but it adds to your confidence in making 

“ 7 Cy every calculation. You will find Don Herold’s 
aed booklet, “How To Choose A Slide Rule”, 
amusing and very helpful. Write on your 

letterhead to Keuffel & Esser Co., Hoboken, N. J. 


greatest 
airports 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 


CHICAGO « ST. LOUIS » DETROIT ¢ SAN FRANCISCO 
LOS ANGELES « MONTREAL 
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the work done by airships in World 
War II shows the growth, employ- 
ment, and success of nonrigid airships 
jin carrying out many different tasks. 
Its principal use was in searching for 
and sinking submarines. 

The pamphlet tells its story by 
means of photographs, drawings, and 
graphs. It shows convincingly the 
great utility of that type of aircraft 
in oversea operations and should be 
a guide to the future development of 
that branch of the naval service. 
Naval Airship Training and Experi- 
mental Command, U.S. Naval Air 
Station, Lakehurst, N.J. For sale 
and distribution by the Ship’s Service 
Department, U.S. Naval Air Station, 
Lakehurst, N.J. 

Feeding in Flight. NAVSANDA 
Publication No. 54 is a supplement to 
the Navy Cook Book. It is issued as 
an aid to squadron commanders, air 
transport officers, squadron trans- 
portation officers, supply officers, 
ships’ cooks, flight orderlies, and other 
personnel engaged in the planning, 
preparation, and service of flight 
rations. It lists the air-borne equip- 
ment for feeding in flight and gives 
advice concerning nutrition, menu 
planning, food preparation, the sani- 
tary aspects of flight feeding, and the 
procurement and issuance of flight 
rations. Bureau of Supplies and Ac- 
counts, $0.15. 


Research for Developing an Accu- 
rate Method to Determine, in an Air- 
plane While in Flight, the Tempera- 
ture of the Free Air Surrounding the 
Airplane. The report is concerned 
with the construction and use of an 
instrument for measuring the tem- 
perature of the free air surrounding 
an airplane in flight. It is designed 
to provide accurate continuous pointer 
indications requiring no corrections for 
air speed. The two thermocouple 
thermometer elements are described, 
as well as the indicator and other 
equipment. Details are given with 
regard to the functions of the instru- 
ment and the tests to which it was 
subjected. Figures and charts re- 
flecting the results and illustrations of 
the equipment are assembled at the 
end of the report. The work was 
undertaken for the Bureau of Aero- 
nautics by the Rockefeller Institute 
for Medical Research, on Contract 
No. NXs-6875. Bureau of Aeronau- 
ties. 


State of Florida 


Florida Aircraft Ownership Survey. 
A survey was undertaken to aid in the 
formulation of aviation plans by state 
authorities; to determine the distri- 
bution of aircraft ownership by coun- 
ties in order to plan future facilities; 
and to determine in what counties 
aviation development has lagged, so 
that those areas may be properly 
stimulated and developed. The re- 
port of the survey shows the number 
of aircraft owned and the ratio of air- 
craft to population of the 45 counties 


of the state, as well as other relevant , 


data, from which conclusions and 
recommendations are made. Florida 
State Improvement Commission, Talla- 
hassee, Fla. 


War Department 


The Story of White Sands Proving 
Ground. Mimeographed sheets give 
details of the experiments that were 
conducted by the Office of the Chief 
of Ordnance with the cooperation of 
other units of the Army and of the 
Federal Government including the 
Corps of Engineers, the Army Air 
Forces, the Army Service Forces, 
Department of the Interior, and 
others. The location and the geo- 
graphic conditions prevailing at the 
test site are outlined, as well as the 
appropriations made for the tests of 
rockets and guided missiles, and the 
equipment used in the tests. A de- 
tailed report is made about the firing 
of V-2 rockets and the results ob- 
tained through the tests. Research 
and Development Service, Office of the 
Chief of Ordnance. 


Provisional International Civil 
Aviation Organization 


Report of the Interim Council to 
the First Interim Assembly. The 
first annual report of the Council has 
been prepared in accordance with the 
terms of the interim agreement and is 
presented for the consideration of the 
assembly under the appropriate sec- 
tions of the agreement. It comprises 
a review of the first lu months of 
P.I.C.A.O. activities, a summary of 
the events of that period, and a record 
of the Council’s more important de- 
cisions. In general it includes the 
following four classes of material: 
(1) an exposition of that portion of 
P.I.C.A.O.’s working structure which 
is directly representative of the mem- 
ber countries—the council, the air- 
navigation: and air-transport com- 
mittees, and the various divisions and 
committees formed within or respon- 
sible to these bodies; (2) an account 
of the development and the present 
status of the Secretariat, and of the 
character of its work; (3) reports of 
the more important council decisions 
bearing directly upon relations with 
member countries or international 
organizations and expressed in re- 
quests to member countries to supply 
specific information or to take par- 
ticular action; (4) summaries of the 
results of the technical studies so far 
completed by the various divisions 
of the air-navigation and air-transport 
committees. 

The report occupies 79 large pages 
and is divided into four main chap- 
ters, each of which consists of from 
one to five sections. A chart of the 
organization of the Interim Assembly 
as of May 1, 1946, indicates the as- 
— of its divisions and person- 
nel. 

Accompanying the report are other 
documents of similar page size as 
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follows: (1) a statement of the receipts 
and expenditures of the organization 
from June 6, 1945, to March 1, 1946; 
(2) a provisional agenda for the fiscal 
year ending June 30, 1946; (3) budget 
estimates for the fiscal year ending 
June 30, 1947; (4) provisional agenda 
for the assembly; (5) provisional rules 
of procedure for the assembly; (6) 
detailed agenda for the several com- 
missions; and (7) documentation for 
the various items of the detailed 
agenda. 


What Is PICAO? A pocket-sized 
booklet of 22 pages outlines the his- 
tory and functions of the Provisional 
International Civil Aviation Organi- 
zation. It gives a summary of the 
results of the conference and the agree- 
ments upon which the organization was 
founded, lists the member countries 
represented in the Assembly and in 
the Council, and reports the meetings 
held up to April, 1946. Other sec- 
tions define the make-up and duties 
of the committees and divisions, list 
the publications of the organization, 
give the schedules of near-future 
meetings, and name other interna- 
tional organizations with which the 
PICAO will cooperate. Provisional 
International Civil Aviation Organiza- 
tion, Montreal, Canada. i 


British Information Services 


Diffusion of Load into Flat Stiffened : 
Panels of Varying Cross-Section. J. : 
Hadji-Argyris and H. L. Cox. The: 
purpose of the investigation was to+ 
extend the general theory of diffusion © 
of load into stiffened flat panels to 
cases of tapered panels and to panels 
subject to arbitrary distributions of 
edge strain. A general method of 
analysis for a panel of which the di- 
mensions vary along the length is 
developed and the method is applied 
to two types of tapered panels. 
Whereas previously the edge stress 
had been assumed to be uniform along 
the length of an infinitely long panel, 
the analysis is now extended to cases 
in which the edge stress varies along 
the length. Furthermore, all the 
formulas now derived apply to a panel 
of finite length, and the special case 
of a very long panel follows by 
a simple limiting process. A new 
method of analysis has been used 
throughout by which it is possible 
readily to find the total panel load 
and the shear stress of the edges of the 
panel for any number of stringers. An 
alternative method is indicated in an 
appendix. 


It is concluded that moderate taper 
affects diffusion of load only slightly, 
and approximate correction for the ef- 
fect of slight taper may readily be made 
on the basis of the solution for the 
parallel panel. When the taper is 
marked, more accurate treatment 
may be necessary, and the appro- 
priate formulas are given. Simple 
formulas are given for the total panel 
load and the shear stress at the edge 
when the edge stress varies along the 
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Svper-Sandwich! Aluminum honeycomb, sandwiched between aluminum 
sheets, saves weight. Years of Martin plastic research have developed a 
new bond of amazing strength. 


Big Boost! Jet exhaust thrust, optional on new Martin airliners, 
gives extra speed and power. Jet exhaust was pioneered by Mar- 
tin in 1939 on famed B-26 (shown above). 


tn Front! Forward entrance door, first devel- 
oped by Martin, is a typical example of how 
Martin pioneering keeps Martin aircraft well 
ahead of the field at all times. 


Tough Stuff! Ma 
vinol, new plastic 
fabric, provides color- 
ful, scuff-proof, wash- 
© able interior finish for 
new Martin planes. 
Other types of Mar- 
vinol may supp 


rubber in many fields. 
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TO AIRLINES THAT BUY MARTIN 


Pictured on this page are just a few of the many 
new Martin developments that will boost per- 
formance and production of Martin airliners. 
Scores of other developments, individually minor 
but collectively important, will cut costs and 
increase efficiency of the new Martin airliners. 
Martin research pays dividends to 
lines that BUY MARTIN! Tue 
GLENN L. Martin Company, 


BaLTiIMoRE 3, MARYLAND. 
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Photo-Finish! Smart interior of Martin air- Colossal Camera! Photo-lofting pro 
liners may be finished off with photo-murals, cess, which saves time and money fot 
thanks to Martin Multi-Mulsion—a photo- purchasers of Martin aircraft, was de 
grapic emulsion developed by Martin. veloped by Martin. 
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length of a parallel or slightly tapered 
panel. The results of the present 
method for the parallel panel do not 
differ appreciably from those ob- 
tained on the basis of a “stringer 
sheet.” In particular the maximum 
shear stress does not vary with the 
number of stringers in the practical 
range (assume 10 to 20) provided that 
the total stringer plus effective sheet 
area remains constant. Ministry of 
Aircraft Production, Aeronautical Re- 
search Committee R. & M. No. 1969. 
British Information Services, New 
York, $1.65. 

Determination of the Variation of 
Power with Height of a Merlin XX 
Engine by Drag Analysis of Flight 
Trials Made for a “Hurricane II.” 
A. Fage. The purpose of the investi- 
gation was to determine the full- 
throttle height and variation of full- 
throttle power with height for a Rolls 
Royce Merlin XX engine under flight 
conditions, and to examine the suita- 
bility of the drag method of deter- 
mining engine power and the ade- 
quacy of the readings taken in the 
flight trials. The trials analyzed 
were made at the Aircraft and Arma- 
ment Experimental Establishment. 
They involved calibration tests with 
rich mixtures and lean mixtures, and 
partial climbs at altitudes ranging 
from 6,900 ft. to 36,000 ft. 

The drag coefficient of the airplane 
without slipstream was determined 
from the trials, from the calculated 
propeller efficiency and engine test- 
bed performance, and other drag and 
lift characteristics from the com- 
pressed-air-tunnel model tests. The 
variation of engine power with height 
above the full-throttle height was 
determined for certain of the trials, 
from calculated airplane drag and 
propeller efficiency. The conclusions 
are set forth in detail, with figures 
representing the altitudes reached, 
the engine power and speed, and other 
factors. Ministry of Aircraft Produc- 


tion, Aeronautical Research Com- 
mittee R. & M. No. 1977. British 
Information Services, New York, 
$1.65. 


Canadian Department of Trade 
and Commerce 


Civil Aviation in Canada, 1944, 
The report of the Dominion Bureau 


of Statistics with regard to civil avia- 
tion in Canada in 1944 contains statis- 
tics collected from the operators of 
aircraft under commercial operators’ 
licenses, as well as data concerning 
licenses supplied by the Civil Aviation 
Division of the Department of Trans- 
port. 

The commercial companies are 
divided into two classes, those en- 
gaged principally in international fly- 
ing between Canada and the United 
States, and those engaged exclusively 
or almost exclusively in flying between 
Canadian stations. Detailed figures 
are tabulated with regard to mileage 
flown; passengers, freight, and mail 
carried; operating revenues and ex- 
penses; equipment and service; per- 
sonnel; airports; and other informa- 
tion. Dominion Bureau of Statistics, 
Transportation & Public Utilities 
Branch, Ottawa. 


Direction des Industries Aero- 
nautiques (France) 


Les Diffuseurs Courts a Corps 
Central (Short Diffusers with a Cen- 
tral Body). Raymond Jamin. The 
writer presents a study of the short 
annular diffuser, used in place of the 
classic conic diffuser in a wind tunnel. 
It consists of an outer bellmouth and 
a coaxial central body, enabling 
the air stream to accommodate 
itself to the enlargement of the sec- 
tion. 

In this report he attempts to show 
that such an arrangement will sim- 
plify the design and reduce the cost 
of building wind tunnels and increase 
their efficiency. It is also expected 
that the results obtained will surpass 
those produced by classic diffusers and 
permit the use of a shorter wind 
tunnel. Publications Scientifiques et 
Techniques du Secrétariat d’Etat a 
V Aviation, No. 172, 1941. 


Calcul Pratique des Ecoulements 
Gazeux Isentropiques a Grandes Vi- 
tesses (Practical Calculation of High- 
Speed Gaseous Isentropic Flows). 
Raymond Jamin. As a complement 
to his studies published in Nos. 172 
and 174 of these reports, the writer 
has developed some calculation tables 
for his own use, which he makes public 
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in this report. He is prompted by the 
idea that, as a consequence of the 
speeds reached by modern airplanes, 
air can no longer be considered to be 
an incompressible fluid. The tables 
are supplemented and explained by 
text matter and examples. Publica- 
tions Scientifiques et Techniques du 
Secrétariat d’ Etat al’ Aviation, No. 178, 
1941. 


Les Souffleries Aérodynamiques a 
Succion Sonique (Sonic Suction Wind 
Tunnels). Raymond Jamin. The 
writer describes the principles and test- 
ing arrangement of a sonic wind tunnel 
that employs suction. The suction is 
created by means of a chamber in 
which the air is rarefied. It is stated 
that the power required to maintain 
a gaseous jet of dimensions necessary 
for the high speeds required by in- 
dustrial aerodynamics was not avail- 
able at the time of writing, but that 
aerodynamic measurements may be 
obtained if an extremely steady 
air flow is available for a few sec- 
onds. 

Rarefaction of air in a large chamber 
can be achieved by a moderately 
powered engine arrangement. Then, 
for a short length of time a strong air 
jet is created to make the measure- 
ment. Publications Scientifiques et 
Techniques du Secrétariat d’Etat a 
V Aviation, No. 174, 1941. 


Dominion Bureau of Statistics 
(Canada) 


Civil Aviation; Summary of 
Monthly Reports, 1945. Statistics for 
the first 6 months of 1945 have been 
revised to agree with the basis of the 
statistics for the last 6 months of the 
year, to include the entire mileage be- 
tween terminals for Canadian inter- 
national carriers. 

The figures are classified accord- 
ing to commercial and noncommer- 
cial domestic and __ international 
groups, and are compared with 
the year 1944. The tabulations 
show mileage flown, passengers, 
freight and mail carried, operating 
revenues and expenses, and averages. 
Transportation and Public Utilities 
Branch, Ottawa, $0.10. 
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For half a century, The Cleveland Pneumatic Tool Company has de- 
voted itself to serving many major industries.* Skilled technicians and 
experienced engineers within our organization have pioneered and per- 
fected many products for each of these fields. Thus initiative and resource- 
fulness have enabled us to keep abreast of this country’s remarkable 
industrial progress ... We are proud to have grown with our nation for 
50 years, and look forward to serving in the great future that lies ahead. 
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*CLECO Pneumatic Tools speed produc- 
tion in metal-working plants. AEROLS 
(the shock absorbing landing gear used 
so universally on aircraft) insure safe, 
smooth landings and take-offs. CLEVE- 
LAND Rock Drills are widely used in 
the mining and contracting fields. 
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The Aviation Annual of 1946 


Reginald M. Cleveland and Frederick 
P. Graham 


Contents: The United States Army 
Air Forces; Naval Aviation; Aircraft 
Manufacturing in the United States; 
Commercial Airlines of the United 
States; Private Flying and Airports; 
Aeronautical Research; Aviation Edu- 
cation; New United States Planes; 
The Road Ahead; The Aviation Annual 
Directory; Aviation Books. 


The end of the war and the subse- 
quent release of many classified pic- 
tures and reprints opened an unusually 
rich field of material for the editors of 
this comprehensive annual. Its chap- 
ters include reviews of recent develop- 
ments in the United States in military 
and naval aviation; aircraft manu- 
facturing; commercial air lines; private 
flying; airports; and research and 
education. Each section is introduced 
by a foreword by an outstanding special- 
ist in the field. The list includes Gen- 
eral of the Army H. H. Arnold; Lt. 
Gen. H. L. George; Admiral of the Fleet 
Ernest J. King;, Eugene E. Wilson, 
Vice-Chairman of United Aircraft Corpo- 
ration; W. A. M. Burden, Assistant 
Secretary of Commerce; T. P. Wright, 
Administrator of Civil Aeronautics; 
George W. Lewis, Director of Research 
at the National Advisory Committee 
for Aeronautics; and Robert Hinkley, 
Office of Contract Settlement. William 
R, Enyart, President of the National 
Aeronautic Association, wrote the fore- 
word for the book. 

One of the most interesting and im- 
portant chapters is titled “The Road 
Ahead.” It consists of a symposium on 
the outlook for the future of aeronautical 
engineering on the broadest possible 
basis. Dr. J. C. Hunsaker discusses 
the “Professional Status” and Donald 
W. Douglas “The Young Engineers’ 
Obligations to the Future.” Other 
papers in this symposium include “The 
Engineer and Society,” by W. A. M. 
Burden; “Engineering Responsibility,” 
by Glenn L. Martin; “Air Power and 
the Engineer,” by Eugene E. Wilson; 
“Training for Higher Levels,” by W. F. 
Durand; and “The Engineer and Tech- 
nical Progress,”’ by William B. Stout. 

The book includes also a review of the 
latest U.S. military and commercial 
aircraft, a directory of manufacturers of 
aircraft, engines, and accessories, and a 
bibliography of aviation books pub- 


lished during the year. It is well illus- , 


trated with new and frequently dra- 
matic pictures. The pictures are 
grouped rather than scattered through 
the volume, which makes for an attrac- 
tive and practical layout. 

The Aviation Annual was prepared 
under the auspices of Aviation Research 
Associates, the Publications Division 
of the Academy of Aeronautics, La 
Guardia Field, N.Y. The staff includes 
Duane H. Berry, Managing Editor; 
Norman V. Carlisle, Contributing Edi- 
tor; L. E. Neville and Reginald M. 
Cleveland, Consulting Editors; C. S. 
Jones, Lee D. Warrender, Richard 
Whatham, and Lt. Col. G. A. Vaughn, 
Jr., as Technical Consultants. Double- 
day & Company, Inc., Garden City, 
N.Y., 1946; 245 pages, $4.00. 


Statically Indeterminate 
Structures 


L. C. Maugh 


Contents: Classification and Descrip- 
tion of Statically Indeterminate Struc- 
tures; Fundamental Principles of Struc- 
tural Mechanics; Continuous Beams and 
Frames with Straight Prismatic Mem- 
bers; Building Frames Subjected to 
Vertical Loads; Continuous Frames with 
Joints Having Different Linear Displace- 
ments; Continuous Girders and Frames 
with Variable Moment of Inertia; Con- 
tinuous Trusses and Bents; Elastic 
Arches, Rings, and Frames with Curved 
Members; Flexible Members; Special 
Problems in Statically Indeterminate 
Stresses. 


The contents of this book have been 
selected largely from material developed 
for courses in the analysis of statically 
indeterminate structures for senior and 
graduate students at the University of 
Michigan. The methods of analysis 
which are explained and illustrated are 


With the exception of 
aeronautical annuals and 
books published outside the 
United States, books re- 
viewed in this section may 
be borrowed without charge 
from The Paul Kollsman 
Library of the Institute of 
the Aeronautical Sciences, 
2 East 64th Street, New 
York 21, N.Y. 
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based on fundamental principles of 
structures. In the application of the 
fundamental principles, particular em- 
phasis is accorded to numerical solu- 
tions by various methods of successive 
approximations, such as moment dis- 
tribution, iteration, trigonometric se- 
ries, and the panel method. The aero- 
nautical engineer will find pertinent in- 
formation concerning fuselage frames, 
space structures, and stresses in thin- 
walled sections. John Wiley & Sons, 
Inc., New York, 1946; 338 pages, $5.00. 


The German Air Force 


Wing Commander Asher Lee 


The author was the top Royal Air 
Force Specialist on the German air 
force. All through the war years it was 
his job to examine, analyze, and evalu- 
ate every scrap of information that came 
in from all intelligence sources on Ger- 
many’s air fleets, manufacturing facili- 
ties, training programs, and tactics. It 
was said that he knew more about the 
Luftwaffe than Goering himself. 

With such a background, no one could 
be more fitted than Wing Commander 
Lee to write the full story of the rise 
and fall of the Luftwaffe. Gen. Carl 
Spaatz in his foreword calls Lee’s work 
“a milestone of military analysis which 
will be carefully studied under every 
flag in the world.” 

The book opens with a comprehensive 
review of the German air situation in the 
long period between the Treaty of Ver- 
sailles and the agreement made at 
Munich. The author outlines the or- 
ganization and training of the Luft- 
waffe in the immediate prewar years, 
then follows the campaigns chronolog- 
ically, in Poland, Norway, and the Low 
Countries—step by step, to the Battle 
of Britain. He devotes a chapter each 
to the two Mediterranean campaigns 
(1940-42 and 1942-45), the two Russian 
campaigns (1941-42 and 1942-44), the 
liberation of France and Belgium, the 
Battle of the Atlantic, and the final air 
battles of 1945. The concluding chap- 
ters of the book contain an analysis of 
Germany’s air defenses, her production 
programs, the special equipment de- 
veloped for attack and defense, and a 
study of “Life in the Luftwaffe.” 

With the Luftwaffe finally dismem- 
bered and buried, Wing Commander 
Lee finishes his book with a fitting 
epitaph: “Here lies an air force, dead 
and buried, we hope forever. It lived 
ten years above ground, after spawning 
underground for fifteen. It achieved 
much and dazzled most when pitted 
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against the weak. When retribution 
came, it knew how to take punishment. 
It never gave up and nearly staged a 
great comeback with the aid of its men 
of science. But in the end it was beaten 
to the ground. So be it for all time!’ 
Harper & Brothers, New York, 1946; 
310 pages, $3.50. 


Aviation Education Source 
Book 


Prepared by The School of Education, 
Stanford University 


Many a book has been published in 
recent years designed to teach the 
young something of the various aspects 
of aviation. This ambitious volume of 
855 pages, profusely illustrated by 
photographs, sketches, and examples, 
prepared by the staff of the School of 
Education of Stanford University in 
cooperation with the Civil Aeronautics 
Administration, is the first to attempt 
to tell teachers what to teach about 
aviation. It was prepared by a staff 
of 24 specialists in the field of education 
under the direction of Paul R. Hanna, 
Professor of Education at Stanford Uni- 
versity. 

As its name implies, it is intended as 
a source of teaching material built 
around aeronautical subjects, to be in- 
cluded in the fields of the social studies, 
science, languages, mathematics, and 
the arts. In scope and in level of under- 
standing it is aimed at the primary, 
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elementary, and junior high school 
levels. It is intended to provide educa- 
tors who are engaged in laying out cur- 
ricula with material so selected, trans- 
lated, and organized that they may eas- 
ily revise their curricular outlines and 
instructional materials to include the 
best from aviation and thus infuse into 
students in the lower grades an 
understanding of that important sub- 
ject. 

The impact of aviation on human re- 
lationships and on essential human 
activities is dealt with in the section on 
social studies. Material is presented on 
air-transport organization, modern 
transport aircraft, airports and air lines. 
How aviation is tending to draw people 
together all over the world, making 
people and communities more interde- 
pendent, is discussed, as well as the need 
for government regulation to protect the 
common welfare. The history of air 
transport and its future prospects are 
not overlooked. 


In the field of science, the subject 
matter includes (1) a study of weather 
and the physical features of the earth 
and the air as they affect flying; (2) 
basic physical laws that affect the flight 
of aircraft; (8) new opportunities 
opened by aviation in the better utili- 
zation of natural resources of the world; 
and (4) the effect of air transportation 
on health, comfort, and safety, with 
special reference to the dissemination of 
disease by rapid and frequent movement 
of people and goods. 


Aviation has a language of its own. 
The section on the language arts sug- 
gests its usage in teaching how (1) to 
listen and observe as a basis for com- 
munication; (2) to learn to communicate 
through speaking, (3) through writing, 
and (4) by reading. 


Mathematics is a natural subject to 
illustrate in aviation terms. The effort 
is to solve quantitative problems and to 
communicate quantitative facts and 
ideas essential to life in an air age. 
Measurements, map reading, charts and 
graphs, cost data, and simple design 
formulas are typical illustrations of the 
applications of aeronautical mathe- 
matics that may be taught. 


Art is probably the most obvious 
field for creating interest in aviation 
subjects. The child of today draws air- 
planes as naturally as his father sketched 
automobiles and locomotives. Sugges- 
tions for art teaching range all the way 
from crude blackboard drawings in the 
lowest grades to textile and other de- 
signs built around aviation themes for 
more advanced pupils. The possibili- 
ties offered by modelmaking are recog- 
nized. 


Although the book is designed for a 
specific purpose, as indicated, it serves 
also as a useful ready reference on a host 
of general aviation subjects. It is al- 
most encyclopedic in character although 
its special purpose has necessitated a 
considerable departure from the alpha- 
betical form common to such books. 
Hastings House, New York, 1946; 855 
pages, $12.50 
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The Gyroscope and Its 
Applications 


Edited by Martin Davidson 


Contents: Section I, General Theory, 
by Martin Davidson: The Gyroscope 
(General) ; Types of Gyroscopes; 
Gyroscope Problems. Section II, Ma- 
rine Applications, by G. C. Saul: The 
Gyro Compass; The Sperry Mark XIV 
Gyro Compass; The Brown Gyro Com- 
pass; The Anschutz Gyro Compass; 
The Marine Gyro Pilot; Gyroscopic 
Stabilisation of Ships; The Sperry Gyro 
Stabiliser; The Gyroscope in the 
Torpedo; The Denny Brown Ship 
Stabiliser. Section III, Aeronautical 
Applications, by J. A. Wells and A. P. 
Glenny: Introductory; Direction Indi- 
cators; Rate-of-Turn Indicators; Gyro- 
Verticals; Automatic Pilots. 


The purpose of the book is to explain 
the theory of the gyroscope and to de- 
scribe its practical applications in a 
manner understandable by anyone with 
an interest in the subject. It includes 
all aspects of the subject that are not 
barred by security reasons from a book 
written in wartime. The plan is to ex- 
pound the general theory in Section I, 
to describe the marine applications in 
Section II, and the aeronautical appli- 
cations in Section III. The appendixes 
following Section I give more elaborate 
explanationsof various points not strictly 
necessary to a general understanding 
but useful and important to serious stu- 
dents. Hutchinson’s Scientific and 
Technical Publications, London, 1946; 
256 pages, 21s. 


The Story of the 
Helicopter 


Devon Francis 


This competent and well-written sur- 
vey of man’s efforts to achieve vertical 
flight is more than a history of the heli- 
copter. The author has covered the 
entire field of rotating wing aircraft, 
including the autogiro, the gyroplane, 
the cyclogiro, and all other variations 
on the theme. 

The approach is historical and not 
technical. The book is written for the 
man who wants to know something of 
the antecedents of the curious “egg 
beater” aircraft he is seeing in increas- 
ing numbers in pictures and in the air. 
Mr. Francis has put up his information 
in a free and easy style, full of quotes 
and anecdotes, which should appeal to 
the lay reader. Many excellent illus- 
trations are included. 

A pilot himself, the author knows 
enough about the limitations of all air- 
craft to be able to size up fairly the ad- 
vantages and the disadvantages of the 
helicopter. He is enthusiastic about 
its possibilities but he has not let him- 
self be blinded to certain of the practical 
and economic limitations that still be- 
devil the path toward eventual popular 
usage of the “flying windmills.” Cow- 
ard-McCann, Inc., New York, 1946: 
182 pages, $3.00. 
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Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the AERONAUTICAL ENGINEERING REVIEW 
and, under usual library limitations, to the public. Four 
specialized services are available. 


The Paul Kollsman Lending Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an exchange 
agreement with the Engineering Societies Library, any 
book on general engineering may be borrowed from its great 
collection of over 160,000 volumes. 

A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The W. A. M. Burden Reference Library 


This reference library contains over 12,000 aeronautical 
books, magazines, pamphlets, and reports gathered from 
world-wide sources and is one of the most complete aero- 
nautical libraries in the world. Material from this library 
is not available for loan but may be used for reference pur- 
poses at the Aeronautical Archives. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Hollywood 28, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 
cludes aerodynamic and structural research reports, as well 


as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any acronautical or general engineering 
material. 

Microfilms made on special order. 

Photographs made from the Institute’s phctographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the Acronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates. 


INSTITUTE OF THE AERONAUTICAL SCIENCES, INC. 
2 EAST 64th STREET, NEW YORK 21, N.Y. 
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Book Notes 


Fleet Against Japan, by Fletcher 
Pratt; Harper & Brothers, New 
York, 1946; 263 pages, $3.00. 

Although not strictly an aviation 
book, this analysis of the final phases 
of the Navy’s war in the Pacific, by a 
well-known naval historian, is of 
interest to anyone concerned with 
naval air tactics. The part played by 
the fleet air arm, in cooperation with 
the surface ships in the several cam- 
paigns, is fully developed. 

The author traces the pattern for 
final victory in five stages: (1) The 
Base (preparations); (2) The Leaders 
(Battleship Admiral and Nimitz and 
his men); (3) The Ships (Fighting 
Machine and CA25); (4) The Cam- 
paigns (The Aleutians, the Turkey- 
Short of Saipan, and the End of. the 
Japanese Fleet); and (5) What It 
Adds Up To. The campaigns and 
the battles are illustrated by charts 
and diagrams. Many dramatic ac- 
tion pictures are included. The fore- 
word is by Fleet Admiral Chester 
W. Nimitz. 


Air Words, by Fred Hamann; Su- 
a Publishing Company, Seattle, 

ash., 1945; 61 pages, $1.50. 

The book has certain obvious omis- 
sions that will be quickly recognized 
by anyone who has been in aviation 
any length of time, or who has had 
even brief exposure to men-at-work 
around airfields. Such omissions are 
necessary, however, to keep the book 
fit for shipment through the mails. 
‘Except for the more lurid phrases 
and expressions, the author seems to 
have picked up and defined most of 
the specialized nontechnical language 
of aviation. 

Such a book must inevitably grow 
as time goes on. In his foreword, the 
author invites criticism, correction, 
and additions for use in future edi- 
tions. 


The Physics of Rubbing Surfaces, 
by F. P. Bowden; The Royal Society 
of New South Wales, Sydney, Aus- 
tralia, 1945; 32 pages, free. 

Reprinted in pamphlet form from 
the Journal and Proceedings of The 
Royal Society of New South Wales, 
this paper deals with the subject of 
friction. It discusses some of the 
physical processes that occur when two 
solids are rubbed together. Part I 
is introductory. The writer defines 
the real area of contact between solid 
surfaces, the surface temperature of 
rubbing solids, polishing and the sur- 
face flow of solids, the mechanism of 
sliding on ice and snow, and the sur- 
face damage of solid metals. Part II 
is devoted to the theory of solid fric- 
tion, the effect of temperature changes 
on bearing alloys, and the influence of 
surface films. 


Application of Double Fourier Se- 
ries to the Calculation of Stresses 
Caused by Pure Bending in a Circular 
Monocque Cylinder with a Cut-Out, 


by Zbigniew Krzywoblocki; The 
Polish Institute of Arts and Sciences 
in America, New York, 1946; 22 
pages, free. 

An attempt is made to apply the 
double Fourier Series to the problem 
of the calculation of stresses in a 
shell in the neighborhood of a cutout. 
The values of the Fourier coefficients 
are found by the application of the 
principle of least work. The method 
leads to systems of linear equations. 
The procedure is explained by means 
of an example of a shell with a cutout 
reinforced by a ring. Seventeen co- 
efficients are taken into account. 
Together with Lagrangian multipliers 
they lead to a system of 26 linear 
equations. From the obtained re- 
sults it is not possible to judge whether 
the series is convergent or divergent in 
both directions. The example shows 
that a greater number of coefficients 
must be taken into account in order 
to be able to judge the rate of con- 
vergence of the series. 


The Pattern of Pacific Security; 
Royal Institute of International Af- 
fairs, New York, 1946; 73 pages, 
$0.75. 

A report is made of the results of a 
meeting held by the Council of the 
Royal Institute of International Af- 
fairs at which various specialists, rep- 
resenting a variety of experience, 
studied the problem of security in the 
Pacific area as they supposed it would 
present itself at the end of World. 
War II. The main conclusions to be 
drawn from a study of the principal 
problems of security in the Pacific 
after the defeat of Germany are set 
forth. The theme of the report rein- 
forces the plea that only on the wider 
basis of world organization can a sys- 
tem of security in the Pacific be es- 
tablished. The positions of the United 
States, the British Commonwealth, 
the U.S.S.R., and China are examined, 
with special attention to their indi- 
vidual relationship to the United 
Kingdom. The report brings to- 
gether the various elements in the 
situation by a series of conclusions 
stated in Chapter VI, in which the 
relations of the component parts to 
each other, and the manner in which 
Pacific security may be reached, are 
analyzed. 


Selected Bibliography on Rockets 
and Jet Propulsion; Northwestern 
University, Evanston, Ill., 1945; 25 


pages. 

A bibliography of recommended 
books and papers on rockets and jet 
propulsion has been compiled by the 
Northwestern Technological Insti- 
tute Library. The work is classified 
alphabetically and, in some instances, 
in chronologic order according to the 
date of publication, under the follow- 
ing headings and subheadings: (1) 
Bibliographies; (2) History; (3) 
Rockets, Forerunner of Jet Propul- 
sion; (4) Jet Engine: fuels, gas tur- 


bines, maintenance, manufacture, 
speeds; (5) Jet Planes: Airacomet, 
Fireball, Gloster Meteor, P-80 and 
the Vampire — Helicopters — Nazi 
Planes; (6) Jet Propulsion Possibili- 
ties. 


Civil Air Regulations for Pilot Cer- 
tification; Aero Publishers, Logs 
Angeles, 1944; 115 pages. 

To fill the need of pilots and stu- 
dents preparing to take examinations, 
this publication reproduces all the 
Civil Air Regulations pertaining to 
pilots which are required by the Civil 
Aeronautics Administration. Also in- 
cluded is the information required to 
pass the written examination for the 
Commercial Pilot rating, for the 
benefit of military pilots who have 
had the necessary experience and 
knowledge, with the exception of 
the Civil Air Regulations, to meet 
C.A.A. requirements in full. All 
amendments available at the time of 
publication of the compilation are 
gathered in Section 4. An appendix 
constitutes Section 5 and refers to re- 
visions of the Regulations, license re- 
quirements, and radio-operator per- 
mits, as well as a reproduction of 
Safety Bulletin No. 166.45 about the 
avoidance of accidents. Supplements 
will be issued, at minimum cost, to 
supply revised information when such 
occasions arise. Section 1 comprises 
the pilot written-examination guide, 
Section 2 contains Civil Air Regula- 
tions for pilots, and Section 3 lists 
general check questions on Civil Air 
Regulations, 


Wing Scout Manual; Girl Scouts, 
New York, 1945; 16 pages, free. 

A manual used in the training of 
Girl Scouts shows how the Senior 
Girl Scouts carry out their aviation 
program as Wing Scouts. It supple- 
ments the senior handbook containing 
the basic Wing Scout outline. The 
text represents the combined experi- 
ences and suggestions of air-minded 
girls and adults. It reviews the Wing 
Scout flights upon which were based 
the adaptation and enlargement of the 
Wing Scout program as drawn up by 
the first 29 leaders of the movement. 
Chapters have such aeronautical head- 
ings as The Flight Plan, Take-Off, 
Keeping on the Course, and Obtaining 
a Fix, applying these terms to the dif- 
ferent phases of the program. The 
qualifications for the Wing Scout 
rating, and the facilities available for 
study and recreation are outlined. 


Ships of the Fleet, by Elizabeth 
Mallett Conger; Henry Holt and 
Company, New York, 1946; 176 
pages, $2.00. 

Although written principally for 
*teen-agers, this account of the purpose 
and functioning of naval vessels, from 
small boat to battleship, will be of 
value to anyone who has an interest, 
but little experience, in naval opera- 
tions. There are two chapters on 
specifically aeronautical themes—one 
on “Aircraft Carriers” and another 
on “Carrier-Based Aircraft.” 


Durability of Light Weight Steel 
Construction, Part III; Protection of 
Steel Surfaces from Atmospheric Cor- 
rosion, by James H. Cissel and Wil- 
liam E. Quinsey; Engineering Re- 
search Bulletin No. 30, Department 
of Engineering Research, University 
of Michigan, Ann Arbor, Mich., 1945; 
333 pages, $2.00. 

The third of a series of studies on the 
durability of lightweight steel con- 
struction contains a digest of informa- 
tion and a bibliography relating to 
atmospheric corrosion of lightweight 
steels in building construction. The 
book is intended to assist those 
charged with the responsibility of se- 


lecting materials and types of con- . 


struction, and to provide sources of 
authentic information as to the dura- 
bility of steel construction. 


1946 Modern Plastics Encyclope- 
dia; Plastics Catalogue Corporation, 
New York, 1946; 1,389 pages, $6.00. 

The 1946 edition of a guide for 
manufacturers and users of plastics 
is composed of twelve basic sections, 
supplemented by illustrations, charts, 
and tables. Charts are devoted to 
such subjects as plastics properties, 
raw materials, manufacture, solvents, 
and plasticizers. Ten of these are 
folded into a special envelope pro- 
vided with the volume. The opening 
section incorporates information about 
plastics materials, manufacture, and 
processing, and includes production 
statistics. The plastics materials 
section contains articles on commer- 
cial molding, extruding, and casting 
compounds. There is a new chapter 
on casting resins and information 
about the newer resins. The sections 
on engineering design, machinery, 
equipment, laminates, and vulcanized 
fiber have been enlarged and re- 
vised. 

Sections on fabricating, finishing, 
and assembly have been given new 
treatment. Material has been added 
to the sections on coatings and syn- 
thetic fibers. The bibliography of 
publications and articles on plastics, 
the glossary of plastics terms, and the 
directory of manufacturers are con- 
tinued. 


Proceedings of the Air-Age Insti- 
tute for Teachers; University of 
Omaha, Omaha, Neb., 1946; various 
paging, $1.25. 

A ring-bound booklet presents the 
transactions of the meeting of the Air- 
Age Institute for Teachers, held at 
Omaha, Neb., January 10, 11, and 12, 
1946. Sections of the booklet con- 
tain samples of the material made 
available to serve as aids to the teach- 
ers. Another section is devoted to 
transcripts of radio interviews con- 
ducted on different days during the 
meeting. A miscellaneous section 
contains reprints from various pub- 
lications, including a series of sketches 
titled ‘Airline Profiles,” outlining 
the routes and facilities of domestic 
and foreign air-transport com- 


panies. 
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1945 Airplane Handbook; Tire and 
Rim Association, Inc., Akron, Ohio, 
1945; 52 pages, $1.00. 

The 1945 edition of a handbook of 
airplane tire, rim, and valve standards 
contains recommended and experi- 
mental practices as set forth by The 
Tire and Rim Association, Inc. The 
pages are composed of tabulated data 
and dimensioned drawings, preceded 
by notes defining technical terms and 
indicating changes made since the 
previous edition. 


The Technique of Job Analysis and 
Evaluation, by Charles 8S. Mattoon; 
The Weatherhead Company, Cleve- 
land, 1946; 122 pages. 

The author offers a manual or guide 
for those who are to assume the task of 
analyzing and evaluating jobs in 
clerical, technical, and administrative 
fields. The procedures are the result 
of his efforts over the past 15 years to 
find a simple but practical method of 
application which could be applied by 
assistants in branch offices with the 
assurance that the ratings would be 
comparable with those in all other 
plants. 


Pennsylvania’s Airport Needs; Sta- 
tistical Analysis by Counties and by 
Cities,.by R. Hadly Waters: Bureau 
of Business Research, Pennsylvania 
State College, 1945; 19 pages. 

A bulletin estimating the needs of 
Pennsylvania communities for air- 
port development, in terms of prob- 
able trend fer the next 10 years, is the 
result of an analysis of the industrial 
and social features that bear on the 
needs for airport development in each 
county and in a large number of the 
cities of the state. The findings have 
been approved for issuance by the 
Pennsylvania Aeronautics Com- 
mission. 


Empire Transport; Bridget Talbot, 
Little Gaddesden, Herts, England, 
1945; 11 pages, 6d. 

Three articles concerning various 
phases of transportation in the British 
Empire have been combined into a 
pamphlet. The first paper, titled 
“Empire Transport,” by Bridget E. 
Talbot, proposes a plan for the im- 
mediate formation of a Common- 
wealth Air and Sea Transport Board 
in order that Great Britain may (1) 
secure employment for the airmen 
and sailors; (2) insure a strong basis 
for reciprocal treatment and fair play 
in future international affairs; and 
(3) establish a visible link between the 
nations of the Empire. 

The second report, titled ‘The 
Merchant Navy,’ by Cuthbert 
Maughan, discusses the problems con- 
fronting the British Merchant Navy 
and the probable solutions. Among, 
the topics referred to are (1) the earn- 
ing power of shipping companies; 
(2) replacement of ships; (3) extent 
of competitive air transport; (4) the 
possibility of shipping companies in- 
stituting air lines. 

The third article, titled ‘British Air 
Transport,’”’ by the Duke of Suther- 
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land, outlines the advantages of air 
power and air transport over that of 
the sea. The points analyzed are as 
follows: (1) what the aircraft can do 
for Empire transport; (2) possible 
speeds of transportation; (3) feasible 
load capacity; (4) the safety factor; 
(5) cost of air transportation; and 
(6) the future of private flying. 


The Nature of Patentable Inven- 
tion, by John E. R. Hayes; Addison- 
Wesley Press, Inc., Cambridge, Mass., 
1945; 183 pages, $5.00. 

The author has compiled a large 
number of quotations from court 
decisions bearing upon patents and 
the procedures and principles upon 
which patents are granted. The text 
matter contains comments upon the 
wide variety of legal definitions and in- 
terpretations involved in the work of 
the Patent Office and of the courts 
which have dealt with patent cases. 

A large part of the book deals with 
consideration of the underlying prin- 
ciples of inventions. 


United Nations Primer, by Sigrid 
Arne; Farrar & Rinehart, Inc., New 
York, 1945; 156 pages, $1.25. 

For those who wish to know the de- 
tails of the many conferences of the 
heads of the Allied nations, starting 
with the meeting at which the Atlantic 
Charter was announced and ending 
with the San Francisco Conference, 
this concise book will give the essential 
background material. 

Of especial interest to those engaged 
in aviation will be the chapter about 
the Chicago International Civil Avi- 
ation Conference, at which so many 
divergent opinions were presented. 
The varying views are discussed and 
a general impression of the results ob- 
tained is given. 


Born to Fight, by Ralph B. Jordan; 
David McKay Company, Philadelphia, 
1946; 208 pages, $2.00. 

The story of Adm. William F. Halsey’s 
life and the outstanding part he played 
in winning the war against Japan are told 
by an American war correspondent who 
saw the war at first hand. 


Bastogne, by Col. S. L. A. Mar- 
shall, assisted by Capt. John G. West- 
over and Lt. A. Joseph Webber; 
Infantry Journal Press, Washington, 
D.C., 1946; 261 pages, $3.00. 

Based on interviews with com- 
manders, staff officers, and many of 
the men who participated in the de- 
fense of Bastogne, this book tells the 
story of the first 8 days of the battle, 
during which the 101st Airborne 
Division was closed within the ring of 
German forces. It goes up to the ac- 
tion of December 26, 1944, when 
other American forces broke through 
the ring from the outside to aid the 
division. It is essentially the account 
of how a single, strong defensive force 
was built from separate commands 
of armor, air-borne infantry, and tank 
destroyers—a force convinced that it 
could not be beaten. 
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The Collins 51M 


The 51M is the answer to your need for VHF reception or monitoring. It is engineered for con- 
tinuous operation on a fixed, crystal controlled frequency between 118-132 mc, and can be 
located at a remote, unattended position. This new VHF receiver provides reliable reception 
under extreme variations of operating conditions—it incorporates improved protection against 
humidity and temperature changes, fungus growth, and very strong signals. 


The output transformer has a balanced split secondary which can be used for simplex control 
circuits. Background noises can be effectively suppressed during the absence of a signal, by 
means of an adjustable carrier operated audio muting circuit. 


The 51M has excellent sensitivity at a high signal to noise ratio. The band-width for recep- 
tion is no less than 55 kc at 6 db attenuation and no more than 160 kc at 60 db attenuation. 


AVC provides essentially constant audio output. 


Collins Radio Company, Cedar Rapids, lowa 
11 West 42nd Street 458 South Spring Street 
New York 18, N. Y. Los Angeles 13, California 


Write today for complete details. 
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Night Work, by Fletcher Pratt; 
Henry Holt and Company, New York, 
1946; 267 pages, $3.00. 

A graphic story of the achievements 
of Task Force 39 is presented. The 
official communiques, both Japanese 
and American, are included as an 
addition to the account of each action. 


Out of Carnage, by Alexander R- 
Griffin; Howell, Soskin, New York, 
1945; 327 pages, $3.00. 

Battle wounds, both physical and 
mental, their corresponding treat- 
ments, and other topics related to 
military medical problems are re- 
viewed. Case histories in the field of 
psychiatric disorders are cited. A 
few of the subjects studied include 
saving the wounded by air; _ ice 
therapy; blood plasma; inventors 
and the war; typhus and DDT; 
penicillin; and how to survive. 


Patton: Fighting Man, by William 
Bancroft Mellor; G. P. Putnam’s 
Sons, New York, 1946; 247 pages, 
$3.00. 

With material obtained from the 
General’s family, his records, and 
from the General himself, the author 
has prepared a full history of the life 
of the wartime commander of the 
Third Army. Beginning with his 
childhood, the General’s life and 
career are traced through his years 
at the U.S. Military Academy, the 
Mexican border troubles, the First 
World War, and his outstanding 
achievements in World War II. 


Patton and His Third Army, by 
Col. Brenton G. Wallace; Military 
Service Publishing Company, Harris- 
burg, Pa., 1946; 232 pages, $3.00. 

The story of the Third Army and 
its leader, Gen. George S. Patton, 
Jr., is told by a member of the Gen- 
eral’s staff, who attended all the staff 
meetings from the days of preparation 
in England through the fall of Ger- 
many. Besides providing an authen- 
tic account of the Third Army’s activ- 
ities, the author attempts to enable 
the reader to know and understand 
the General. 


Last Chapter, by Ernie Pyle; Henry 
Holt and Company, New York, 1946; 
150 pages, $2.50. 

The final book of the author’s 
series of war reports recounts the story 
of the Pacific War. Attached to the 
Navy in 1945, he first went to the 
Marianas. Following this campaign 
he lived with a B-29 group. Next he 
joined an aircraft carrier. He partic- 
ipated in the initial landing with the 
Marines and saw Okinawa secured. 
There is a 16-page picture section 
and an index of names and places. 


Smoke Jumper, by Marjorie Hill 
Alee; Houghton Mifflin Company, 
Boston, 1945; 160 pages, $2.00. 

The work of airmen who are en- 
gaged in fighting forest fires is one 
of the most daring of all the air serv- 
ices. Sometimes the men parachute 
into otherwise inaccessible places and 
extinguish the fires before they can 
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gain great headway and burn over 
large areas of woodland. The ex- 
periences of one of these jumpers are 
related in the chapters of this book, 
which abounds in human interest. 
The work is a vital phase of the Forest 
Service now carried on in the western 
part of the United States. 


Scientific Instruments, by Herbert 
J. Cooper; Hutchinson’s Scientific and 
Technical Publications, London, 1946; 
293 pages, 25s.; Chemical Publishing 
Company, Brooklyn, $6.00. 

The author feels that, as a result of 
sefentific specialization, one group of 
scientists may not be familiar with the 
fundamental principles of another 
group’s field. The book is an at- 
tempt to remedy this situation in the 
field of scientific instruments. It is 
not meant to be an exhaustive treatise 
on instruments but it is planned to be 
valuable to the student and to the 
research worker, as well as to many 
people who are using scientific instru- 
ments and require a working knowl- 
edge of them without going into the 
details of design. The 29 chapters are 
divided into five main sections, deal- 
ing with optical instruments; meas- 
uring instruments; navigational and 
surveying instruments; liquid testing; 
and miscellaneous instruments, which 
includes acoustics, calculating. ma- 
chines, hardness indicators, vacuum 
tubes, and thermionic valves. 


British Standard 1295:1946—Tests 
for Use in the Training of Welders; 
British Standards Institution, Lon- 
don, 1946; 32'pages, 3s. 6d. 

The purpose of this Standard is to 
unify the general method of assessing 
the quality of workmanship of a welder 
during his period of training. The 
Standard sets forth the general re- 
quirements in regard to types of ma- 
terial, preparatory work, simulation of 
actual work, and testing procedure for 
a series of tests. Two schedules list 
the various aspects of welds for which 
test specimens should be inspected. 
There are nine tests involving butt 
welds in plates and piping, fillet welds 
in plates and sheets, pipe-branch 
welds and the building up of surfaces. 
Appendixes deal with a suggested 
method of preparing etched speci- 
mens and give notes for the guidance 
of instructors. 


Flow Meter Engineering Handbook, 
compiled and edited by Louis Gess 
and R. D. Irwin; The Brown Instru- 
ment Company, Philadelphia, 1946; 
151 pages, $2.50. 

A revised edition of a handbook on 
fluid measurement contains added 
material. The first chapter discusses 
principles of orifice meter measure- 
ment. Succeeding chapters are de- 
voted to the orifice plate and differ- 
ential connections, design details of 
Brown flowmeters, flow approxima- 
tion tables, derivations of working 
formulas, working equations, the com- 
pressibility of gases, the relationship 
between the coefficient of discharge 
and Reynold’s Numbers, the viscosity 
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of fluids, and orifice calculations for 
steam, water, oil, and gas flow. Final 
chapters are given over to a sum- 
mary of equations and nomencla- 
ture changes for corrections in oper- 
ating conditions, and volume com- 
putations. 


Instruments and Process Control; 
Delmar Publishers, Inc., Albany, 
N.Y., 1945; 233 pages, $2.75. 

A monograph on instruments and 
process control which was prepared in 
the Curriculum Laboratory at Cornell 
University, in cooperation with the 
Taylor Instrument Companies. Basic 
control theories are explained. Infor- 
mation is supplied about simple and 
specialized control mechanisms and 
their applications; controller installa- 
tion; the adjustment of controllers; 
checking and testing procedures, etc. 
Appendixes contain a glossary of terms 
and advanced control theory. 


Proceedings of the National Avia- 
tion Clinic; Times-Journal Pub- 
lishing Company, Oklahoma City, 
Okla., 1945; 239 pages, $2.50. 

The proceedings of the third annual 
meeting of the National Aviation 
Clinic held at Oklahoma City in No- 
vember, 1945, are compiled in this 
volume. Addresses, floor discussions, 
action upon resolutions, attendance 
roster, and Clinic organization struc- 
ture are included. Views presented 
at this meeting on national aviation 
development, its progress, and its fu- 
ture are recorded. 


Mathematical Tables, Volume I, 
prepared by the Committee for the 
Calculation of Mathematical Tables, 
for the British Association for the 
Advancement of Science; University 
Press, Cambridge, England, 1946; 72 
pages, $2.50. 

The tables are those of the original 
edition of 1931, reprinted from cor- 
rected stereotype plates. The intro- 
duction has been reduced to provide 
only information that is directly help- 
ful to the user. Included in the book 
are circular and hyperbolic functions; 
exponential and sine and cosine inte- 
grals; factorial functions and allied 
functions; and Hermitian probability 
functions. 


Le Procés de la Republique, (The 
Republic’s Trial), Volumes I and II, 
by Pierre Cot; Editions de la Maison 
Frangaise, Inc., New York, 1944; 2 
vols., $4.00 the set. 

The author left his office as Air 
Minister of France in June, 1940, to 
avoid being tried by the Vichy govern- 
ment at the Court of Riom with Leon 
Blum and Edouard Daladier, and to 
continue his political battle against 
the Vichy government and Hitlerism. 
In this book, published in 1944 in two 
volumes, he discusses the general 
political situation in France and 
Europe as a whole. The purpose of 
his book was to defend France and to 
bring out facts that he believed would 
not be revealed in the Court of 
Riom. 


WELDWOOD 
AND ARMORPLY 


Lightweight 


structural panels of 


AMAZING STRENGTH and STABILITY 


. - now being used for floors, partitions, shelv- 
ing and other parts by: 


American Overseas Airlines, Inc. 
Boeing Aircraft Company 

Douglas Aircraft Co., Inc. 

Grumman Aircraft Engineering Corp. 


Lockheed Aircraft Corporation 
The Glenn L. Martin Company 
Pan American Airways 
Republic Aviation Corp. 


... extensively used in the famous Lockheed 
Constellation, the Douglas DC 6 and DC 8 and 
the new Martin 202, these panels show excep- 


tional stability under extreme .variations of tem- 
perature and humidity. 


Made of phenolic resin impregnated cotton, the 
honeycomb core weighs as little as 4 lbs. to the 
cu. ft. Weldwood and Armorply Honeycomb 
structural panels possess extreme stiffness plus 
the ability to work up to a yield-point without 
buckling. Honeycomb cores are made of paper, 
cloth, Fiberglas, ete., and faced with decorative 
wood veneers, aluminum alloys, stainless steel, 
or plastic sheets bonded to the core by a new 
thermosetting adhesive. 


Complete engineering data on request. 


UNITED STATES PLYWOOD CORPORATION 


55 West 44th Street, New York 18, N. Y. 
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Indushy 


Publications 


House’ Organs and Catalogs 


Inspection Book 


} Routine Service and Inspection, DC-4, 
No. 1, 2, and 3 Services. An illustrated 
booklet is issued for the guidance of 
those whose responsibility it is to plan 
and execute maintenance procedures 
and practices for Douglas DC-4 air- 
planes. The suggestions are based on 
extensive service experience in operating 
hundreds of DC-4 type airplanes during 
the past 3 years, with an aggregate of 
more than 2,000,000 hours under a wide 
variety of conditions on routes all over 
the world. The Douglas service pro- 
gram is designed to enable all operators 
of Douglas airplanes to take advantage 
of this great fund of experience. It is 
intended that the booklet and other 
information to follow will facilitate 
safe, efficient, low-cost maintenance, 
and increased utilization. The routines 
have been planned for accomplishment 
at flight-hour periods which experience 
has shown should be most easily adapt- 
able to the main base, line-station, and 
turn-around maintenance program of 
any particular air line. 


The booklet is divided into three 
sections designated Service Nos. 1, 2, 
and 3, the first including the preflight 
and the 20-30 hour check. Service No. 
2 applies to the 50-60 hour check, and 
Service No. 3 to the 100-120 hour check. 
The instructions are arranged topically 
with reference to each major component 
of the airplane and numbered to show 
the sequence of these maintenance 
Douglas Aircraft Company, 

ne, 


Producer of Systems 


Corporate Organization. The May, 
1946, number of the Sperryscope, 
saa house organ of The Sperry 

orporation, contains articles outlining 
the organization of the corporation and 
the activities of its divisions, subsidiar- 
les, and affiliates. The articles are as 
follows: 


Sperry at Peace, by Thomas B. Doe, 
President, The Sperry Corporation, 
summarizes the dual functions of the 
parent company as (1) through its sub- 
sidiaries it serves the Government and 
shares the responsibility for national 
security; and (2) through its research 
and development it serves peacetime 
needs in the fields of gyroscopics’ 


electronics, radar, automatic computa- 
tion, servo mechanisms, hydraulics, 
automatic packaging, and package- 
making machinery. It emphasizes the 
basic concept of the corporation as a 
producer of systems rather than individ- 
ual products, considering the corpora- 
tion as an integrated industrial “fam- 
ily’ that manufactures products for 
related purposes and for each other’s 
use, sharing engineering knowledge, 
and turning out combined products 
that act in unison. The operations and 
growth of the principal units of the 
corporation are traced and a chart 
shows their positions. 

Sperry Gyroscope Company, Inc., by 
Preston R. Bassett, President, reviews 
the war services of the company and its 
expansion into widely diversified but 
related fields in instrumentation and 
control equipment, electronics, and com- 
puting devices. 

Waterbury Tool Division of Vickers, 
Inc., by F. P. Hodgkinson, Assistant 
General Manager, relates the contribu- 
tions of that organization to the field of 
power-transmission equipment. Vari- 
able-speed transmissions, both mechan- 
ical and hydraulic, are manufactured, 
the Waterbury division specializing 
in the larger and heavier hydraulic 
units. 

Service Engineer at War, by Gaylord 
A. Buchanan, Jr., recounts the experi- 
ences of Sperry service engineers who, 
as civilians, worked with the Allied air 
forces in the war theaters in keeping war 
aircraft in operational condition. 

Ford Instrument Company. The 
company is shown to have devoted its 
facilities exclusively to the development 
of naval fire-control devices for many 
years but it is now able to offer its skill 
and experience to industry in general 
where precision instrumentation prob- 
lems are to be solved. 


Southern Surprise, by John Harden, 
personal secretary to the Governor of 
North Carolina, traces the half-century 
history of Wright’s Automatic Machin- 
ery Company in developing machinery 
for packaging tobacco, food, and other 
products. How its facilities were adap- 
ted to the production of a variety of 
precision instruments and _ toolroom 
work after joining the Sperry group is 
told, as well as the plans for expanding 
its civilian activities in peacetime indus- 
try. 

W heeler Insulated Wire Company, Inc., 
by George B. Horn, Assistant General 
Manager, tells of that company’s work 
in drawing copper wire, insulating it, 
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and making it into coils for a variety of 
products. 

Sperry Loran on the Gripsholm is a 
brief review of the use of long-range 
navigation equipment. The first com- 
mercial installation of Sperry loran 
equipment was made aboard the Swed- 
ish liner “Gripsholm,” which served dur- 
ing the war in transporting diplomatic 
personnel, other neutral passengers and 
material, and wounded servicemen. 

Hydraulics Serves the Airlines out- 
lines briefly the services performed by 
hydraulic equipment in transport air- 
craft and in maintenance work. It 
lists the air lines that use Vickers hy- 
equipment. Sperryscope, May, 

6. 


Electronic Pyrometer Controller 


Wheelco Multronic Capacitrol. Bulle- 
tin D4-2 describes the manufacturer’s 
newest development in a series of 
electronic temperature-control mecha- 
nisms, known as the Multronic Capaci- 
trol. It is a flexible multiposition 
electronic pyrometer controller using 
two “electronic control” circuits having 
no mechanical contact, which operate 
individually, but in harmony with each 
other. The control action is instan- 
taneous. 

The three-color bulletin lists applica- 
tions and features of the new in- 
strument, describes its operation, and 
shows typical installation diagrams. 
Wheelco Instruments Company, Chicago. 


Electrical Testing Instruments 


Winslow Bridge Test Sets. Bulletin 
No. B100 contains information about a 
group of Wheatstone-bridge instru- 
ments for laboratory, production, or 
communication testing. Features of 
the instrument are that all contacts are 
enclosed to exclude dust and dirt; all 
dial switches are equipped with posi- 
tive contacts and snap positioning 
stops to speed operation and eliminate 
errors; switches, binding posts, and 
keys are located so as to facilitate eas 
manipulation. Figures are given wit 
regard to the accuracy of the in- 
strument, its range of measurements, 
its application for the location of faults, 
and its construction. 

The Winslow Insulation Resistance 
Test Set is described in a 4-page folder 
illustrating features of the instrument, 
intended for maintenance men and fac- 
tory engineers for checking electrical 
rotating equipment, transformers, wir- 
ing, and other installations. The speci- 
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fications of four models of the instru- 
ment are tabulated. Winslow Engineer- 
ing Company, Newark, N.J. 


High-Strength Metal Inserts 


Cold Forged Inserts. William G. 
Waltermire. The advantages of cold- 
forged metal inserts are outlined for 
such applications as holding a panel of 
molded plastic material in place without 
the use of a bolt or other fastener ex- 
tending through the panel and the 
surfaces to which it is to be attached. 
Inserts made by cold-forging are stated 
to have increased holding power and 
better resistance to turning, and are 
lower in cost. Production is stated to be 
faster than other methods. Numerous 
types of cold-forged inserts are illus- 
trated by photographs and drawings. 
The limitations of the cold-forging 
method also are outlined and advice is 
offered with regard to the types of ap- 
plications for which the method is not 
recommended. Fasteners, Volume III, 


No. III. 


Aircraft Accessories 


B. F. Goodrich Aeronautical Products 
is a 22-page illustrated catalog contain- 
ing descriptions and specifications of 
tires and tubes, brake-expanding tubes, 
deicers, propeller-abrasion shoes, hose, 
and other accessories, as well as Rivnuts 
and tools for installing them. Tables 
list tire equipment for current light 


Something on the nose 
of the New CULVER 


first post-war presen- 
tation, the Culver “V” joins the 
long and impressive list of planes 
equipped with Sensenich propellers. 
Right on its nose is the new Sky- 
> _ blade, the lightweight, two position, 
controllable pitch ller with per- 
formance that _adds “pull” to every 

q 

4 


horsepower. Culver is first to specify * 
the Skyblade as standard equipment. 
Other models—both controllable 
and ground adjustable are approved 
for other aircraft. 
Propeller repair service (all makes) 
available at Sensenich’s P-SHOP, « 


gxandard of Performane, 


ENGINEERING 


airplanes together with the different 
makes and models of private aircraft, 
and the specifications of tires and 
landing gear. Tires and tubes for 
heavy commercial and military air- 
planes also are included, with data 
given on tires for the main, tail, and 
nose wheels, deicers, and other acces- 
sories. The B. F. Goodrich Company. 


War Services of a British Bomber 


Halifax at War reviews the services 
rendered by the Handley Page Halifax 
bomber during the war. The accom- 
plishments of that British airplane in 
the operations of the Bomber Command, 
the Coastal Patrol, in meteorological 
work and in air-borne assault are 
presented in parallel columns in English, 
French, and Spanish. Other services 
performed by the airplane to which at- 
tention is directed were in military and 
civilian transport. Credit is given to 
the various British companies that con- 
tributed to the production of Halifax 
airplanes. Handley Page Bulletin, 
February, 1946. 


To Measure Tapers and Angles 


Ex-Cell-O Taper Inspection Plate is 
illustrated and described in a 4-page 
folder. Bulletin No. 50161 briefly ex- 
plains the features of the instrument, 
the applications for which it is suited, 


and illustrates various models for 
specific duties. Hx-Cell-) Corporation, 
Detroit. 


Vibration-Absorbing and Leveling 
evices 


Vibro-Levelers is the title of a new 
8-page bulletin containing ‘information 
about a group of machinery mountings 
designed to stop the transmission of 
vibration, as well as to provide a means 
of leveling machines. Bulletin No. 
BU50 shows examples of the applica- 
tion of the devices in connection with 
small equipment, such as bench grind- 
ers, and also for heavy-duty equipment, 
such as punch presses and drop ham- 
mers. Specifications are tabulated for 
these devices, ranging from load capac- 
ity of 10 lbs. to 2,000 lbs. Bushings, 
Inc., Royal Oak, Mich. 


Reconversion Statistics 


From War to Peace. The progress 
made by Douglas Aircraft Company, 
Inc., in reconverting its war assignment 
to peacetime operations is reviewed 
with the aid of graphic charts and fig- 
ures. The operations of the company 
during 1945 are traced, showing the 
large production of war aircraft during 
the early part of the year and the re- 
sumption of the production of civilian 
aircraft in the closing months of the 
year. Based on the company’s annual 
report, figures and charts give a compar- 
ison of the company’s sales, earnings, 
taxes, deliveries, unfilled orders, wages 
paid, and number of employees for the 
years 1942 through 1945. Graphic 
charts represent the comparative fig- 
ures. 


REVIEW—JULY, 


1946 


The company’s balance sheet is then 
analyzed in terms comprehensible to 
the average individual, showing its as- 
sets, liabilities, and net worth. <A 
chart and a table show the distribution 
of each dollar of the company’s income 
in 1945. This shows that 99.058 cents 
out of each dollar was derived from the 
U.S. Government for airplanes, parts, 
and services, and 0.942 cents was re- 
ceived from all other sources. Douglas 
Airview, March, 1946. 


Industrial Hydraulic Power Units 


Barnes F-10-A and F-20-A Hydraulic 
Units. Motor-driven hydraulic pumping 
units available for supplying hydraulic 
power for industrial applications are 
shown in appropriate catalog sections. 
Specifications are tabulated and dimen- 
sions are shown in elevation and plan- 
view drawings. Bulletin 303-U refers 
to the F-10-A unit and Bulletin No. 
304-U refers to the F-20-A unit. John 
S. Barnes Corporation, Rockford, Il. 


Rehabilitation of Tools 


Salvaging Gauges at Low Cost. L. H. 
Davidson. How the metallizing proc- 
ess was applied to the work of salvag- 
ing expensive gages is explained in a 
brief article telling of the results experi- 
enced by American Central Manu- 
facturing Corporation in restoring the 
serviceability of inspection blocks or 
ring gages. It is shown that the gages 
originally had a service period of only 
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Airline Passenger Insurance 

* 

Annual Policies 

from $5,000 to $100,000 

at the low rate of 

a 1,000 

No Physical Examination —No Age Limit 


EXAMPLE 
$25,000 policy for only $35.00 a year 
Including $1,250 for Hospital and Doctor's bills 


Airsurance policies cover all airlines in the 

United States and American Flag lines world- 

wide. Also covered are airlines in Canada, 

Mexico and South America which meet the 

safe operating standards of the American 
Flag lines. 


Backed by the Combined Assets of 


Contury Indematy Campony 
New York Casvelty Compeny 
Trovelers Insurance Compeny 


United States Fidelity & Gvorenty Compory 


Write or phone any U. S. Group Office 


U. S. AVIATION UNDERWRITERS 
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NEW YORK 7, N. Y. 
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3 months but the metallizing process 
has made it possible to restore them to 
service and extend their life to 6 or 8 
months, at a cost of $8 to $10, compared 
with the original cost ranging from $20 
to $100 each. Metco News, April, 
1946. 


Flame-Hardening Equipment 


Airco Flame Hardening Apparatus. 
Catalog No. 90 describes various types 
of equipment used for flame-hardening 
operations on metallic parts. The 
booklet outlines the numerous advan- 
tages of the flame-hardening process 
and gives details concerning the various 
types of tools and accessories used, 
such as water-cooled flame-hardening 
apparatus, surface hardening tips, gear- 
hardening apparatus, radiagraphs, and 
gas-control equipment. The booklet 
includes tabulated specifications, photo- 
graphs, and drawings showing the equip- 
ment and its uses. Air Reduction 
Sales Company, New York. 


German Air Transport 


Exit the Lufthansa. Otto E. Kirchner. 
The Director of Research and Develop- 
ment in the Engineering Department of 
American Airlines gives an informal re- 
port about the rise and fall of the govern- 
ment-sponsored Deutsche Lufthansa, 
which had a monopoly of commer- 
cial aviation in Germany before the 
war. 

He was a member of a committee sent 
to Europe after the end of the war to 
survey what remained of that German 
air line, which was at one time one of 
the largest in the world. The writer 
gives a brief review of the history of the 
company and its operations, noting the 
type of aircraft used at that time, many 
of which were even then somewhat old- 
fashioned. The services rendered by 
the German company are compared 
with those currently offered by Ameri- 
can air lines, showing the great inferior- 
ity of the German services even under 
normal conditions, although the air- 
ports and their accommodations were 
enn. Flagship World, April-May, 

6. 


Filters and Their Applications 


Staynew Filters for air and other 
gases, liquids, and chemicals are de- 
scribed in an illustrated catalog of 44 
pages. 

Thirteen fundamental types of 
filters are classified, four of them as 
pipeline filters, four as air-intake fil- 
ters, two as liquid filters, and three for 
ventilation and air conditioning. In 
addition to detailed descriptions of each 
model, with tabulated specifications 
and information concerning the design 
and construction of the device, sugges- 
tions are made for the use of standard or 
special types of filters to meet specific 
conditions. Drawings and _photo- 
graphs illustrate numerous layouts and 
applications, and graphs show the per- 
formance at various air velocities. 
Dollinger Corporation, Rochester, N.Y, 


INDUSTRY PUBLICATIONS 


The new Franklin 215-hp. horizontally opposed engine. 


Multiple V-Belt Drive Booklet 


How the Dominant Drive Speeds 
Production, Reduces Costs is the title of 
a 16-page illustrated booklet written for 
laymen. It does not go into engineering 
details of the multiple V-belt drive but 
gives the results of these engineering 
features in terms of operating advan- 
tages to drive users. The advantages 
are outlined in chapters on Delivered 
Horsepower, Drive Durability, Adapt- 
ability to Fluctuating Production Sched- 
ules, Savings in Man-Hours and Shop 
Space, and Economy of Installation and 
Maintenance. The booklet is intended 
especially for executives and foremen 
responsible for efficient and economical 
plant operation. Multiple V-Belt Drive 
Association, Chicago. 


To Pack Parachutes 


Parachute Packing Instructions. Par- 
achute Riggers’ Bulletin Technical Se- 
ries No. 51 contains mimeographed 
loose-leaf instructions for packing Swit- 
lik Series FB and Series QB parachutes. 
The procedure is detailed step-by-step, 
beginning with laying out the equipment 
and folding the canopy, stowing the 
lines, and folding the skirt. Next it 
shows how to close the pack, and pro- 
ceeds with specific directions regarding 
the pilot chute and other components 
of the particular types of parachute to 
which the bulletin refers. Switlik 
Parachute Company, Trenton, N.J. 


Pictorial Drafting 


Axonometric Drawing. Paul F. 
Boehm. The principles of pictorial 
engineering drafting as utilized in 
isometric and dimetric projection are 
explained in a 20-page illustrated book- 
let. In addition to outlining the funda- 
mentals of these methods of making 
engineering drawings, the booklet gives 
details concerning the new “Instru- 
master” stencils produced by Instru- 
master Industries, Inc., Greenwich, 
Conn., which have been especially devel- 
oped to make the construction of isomet- 
rie and dimetric drawings more rapid, 


easier, and more accurate. The under- 
lying theories of isometric and dimetric 
projection and the conditions that must 
be satisfied in the production of true and 
accurate drawings are set forth. The 
application of these fundamentals and 
the use of the tools are clearly ex- 
plained. John R. Cassell Company, Inc., 
New York. 


Valve Design Factors 


Study of Tappet Face Design and 
Tappet-to-Cam Contact Pattern Proves 
Important in Eliminating Failure. A 
study of the relationship of proper con- 
tact between valve tappet and cam 
faces reveals that careful attention to 
design and maintenance will result in 
improved engine performance. It is the 
purpose of the article to point out some 
of the factors involved in valve failure 
and to offer suggestions that may help 
in preventing it. Misalignment is one 
of the chief causes of difficulty and an 
analysis is made of the reasons for mis- 
alignment and ways in which to prevent 
it. Action of the cam and the cam 
follower is studied, with attention to the 
stresses imposed on these parts and on 
the valve guide. It is recommended 
that the largest possible spherical radius 
be provided for the tappet face. In gen- 
eral, it is said that the highest stress is 
always imposed on the nose of the cam 
and at relatively low speeds. Charts 
show the stresses between the cam and 
the follower, based on figures repre- 
senting the spring load and the radius 
of the nose of the cam. The relative 
merits of the flat-faced tappet and the 
spherical-faced tappet are compared. 
Wil-Rich Forum, May, 1946. 


Optical Aids Aluminum 


roduction 


Uses of Optical Equipment in the 
Aluminum Industry. Stanley V. Malcuit. 
The research and development work 
carried on by the Aluminum Company 
of America has been aided materially 
through the use of specialized optical 
equipment. The rapid strides made in 
the aluminum industry within the past 
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60 years is attributed in large measure 
to the use of various types of metallur- 
gic equipment, among which are the 
optical instruments used for research 
and testing. One such instrument is the 
Spectrograph, which is described at 
considerable length with regard to its 
use in metallurgic research. Another 
important optical instrument is the 
Metallograph, used extensively in the 
development of new alloys, in preparing 
micrographs for microcontrol standards 
and investigating the problems of cus- 
tomers. The application of the Metallo- 
graph is explained in connection with the 
wartime and peacetime development of 
aluminum products. The Educational 
Focus, Spring, 1946. 


Air-Postage Stamps 


Air Mail Stamps: A History. Er- 
nest A. Kehr. The way in which air- 
mail stamps have recorded the progress 
of aviation is reviewed in a brief history 
of the establishment and growth of the 
air-mail service in all parts of the world. 
Many of the famous record-making 
flights commemorated by special stamps 
and covers are recounted, with descrip- 
tions of the stamps issued to mark the 
events and brief comments about the 
pilots who made the flights. It is 
pointed out that an extensive collection 
of air-mail stamps provides a compre- 
hensive pictorial history of the develop- 
ment of aviation. The Pegasus, June, 
1946. 


Air-Express Uses 


Reference File of Air Express Uses is a 
pocket-sized booklet made up of file 
indexes, each numbered and tabbed, de- 
scribing special methods for shipping 
profitably by air express. The text 
matter constitutes condensed descrip- 
tions of certain special needs for rapid 
transportation and how the problems 
were solved by the use of air express. 
They constitute a group of ‘‘case his- 
tories” that can be applied to almost all 
kinds of business. The booklet is in- 
tended to suggest ways in which air 
express can be helpful in solving similar 
problems. Air Express Division, Rail- 
way Express Agency, Inc. 


Divisible-Race Ball Bearings 


Split Ball Bearings. Catalog No. 84 
gives information concerning the design, 
manufacture, and use of divisible-race 
bearings. It outlines advantages of 
bearings that can be installed and re- 
moved in semicircular segments for 
accessibility while retaining the pre- 
cision characteristics required for com- 
mercial applications. In addition to 
engineering information with regard to 
the thrust loads, dimensional limits, and 
data concerning installation and service, 


the various applications for which this - 


type of bearing are suitable are illus- 
trated. Among the numerous indus- 
trial applications, reference is made to 
the installation of split bearings for the 
crankshafts of internal-combustion en- 
gines. Engineering data are tabulated 


and sketches show the different types of 
split bearings and their uses. Split Ball- 
bearing Corporation, Lebanon, N.H. 


Fundamentals of Gasoline Fuels 


Power and Octane is an illustrated 
20-page booklet that outlines in non- 
technical language the functions of 
gasoline as an aircraft fuel. It explains 
the operation of an internal-combustion 
engine and the method of measuring the 
efficiency of gasoline by means of the 
octane number rating. The factors 
affecting detonation are analyzed brief- 
ly and instructions are given for obtain- 
ing the best possible performance 
through careful attention to the instru- 
ments that reveal the internal conditions 
of a gasoline engine in operation. 


A similar booklet is available in Span-' 


ish under the title Fuerza Matriz y 
Octano. Intava, Inc., New York. 


Naval Air Tests in the Arctic 


Operation “Frostbite.” Paul Fischer. 
An extensive report is made of the 
cruise of the aircraft carrier “Midway” 
in Arctic seas, made to determine how 
well naval air operations can be carried 
on from an aircraft carrier under severe 
winter conditions. The report de- 
scribes the bad weather encountered 
and the success that was achieved in the 
operation of Corsairs and other ship- 
based aircraft, including helicopters, 
when the flight deck was covered by 
snow and ice and other severe winter 
conditions had to be overcome in keep- 
ing the airplanes operating efficiently. 
The Bee-Hive (United Aircraft Corpora- 
tion), Spring, 1946. 


Wind Instruments 


Gurley Meteorological Instruments. 
Bulletin No. 6000 contains descriptions 
and illustrations of a group of instru- 
ments for indicating and recording wind 
velocity and direction. It includes 
Gurley anemometers, wind-direction 
instruments, wind-recording instru- 
ments, and pilot-balloon theodolites. 
The Gurley electronic anemometer pro- 
vides instantaneous indicating and re- 
cording of wind velocities without 
correction tables. A simple and light- 
weight rotating system provides means 
for showing gustiness of the wind. The 
Gurley wind-powered anemometer re- 
quires no outside power to indicate and 
record the velocity of the wind. 

The booklet describes alternating- 
current and direct-current wind-direction 
instruments, with specifications, and 
recorders for wind velocity and direction 
which produce graphic records over a 
period of 15 days and more. Combina- 
tion outfits also are produced. The 
Gurley pilot-balloon theodolite facili- 
tates the measurement of the direction 
and velocity of wind currents far above 
the earth. W.& L. EF. Gurley, Troy, 


Airplane Aids in Cattle Ranching 


Cattle Ranchin’ by Airplane in the 
Lone Star State. Vida Foster. How an 


airplane aids in the operation of a cattle- 
raising business is told in this account 
of the services of a Fairchild F-24 jn 
supervising five ranches in Texas which 
aggregate 49,340 acres, located in a 
territory extending from the Mexican 
border to the Red River, a distance of 
550 miles. The ranch owner has em- 
ployed a succession of seven airplanes 
since 1918, having found that they en- 
able him to cover the great distances 
lying within his holdings and to perform 
duties in hours or days that would re- 
quire days or weeks if surface transpor- 
tation only were used. Records show 
that the cost of operating the Fairchild 
F-24 in the owner’s service, including 
fuel, oil, maintenance, insurance, and 
storage amount to $1,378 per year, an 
average of $5.74 per hour of flying and 
$0.063 per mile. The Pegasus, May, 
1946. 


Machine to Form Tooling 


Vaill No. 6 Tube End Forming Ma- 
chine is a 4-page illustrated leaflet that 
explains the operation of a machine de- 
signed to produce a variety of shapes 
and forms on the ends of metal tubing 
for various engineering applications. 
Numerous tube-end shapes such as 
beads, single and double flares and 
flanges, expanded and reduced sections, 
and combinations of these forms may be 
processed by the use of the machine. 
Tubing of any workable metal or alloy 
in sizes ranging from !/, in. to 1 in. in 
diameter can be handled. Various tools 
are supplied with the machine for form- 
ing different shapes. The operations 
of the machine and its tools are detailed 
and specifications are supplied. Vail 
Engineering Company, Waterbury, Conn. 


The Vaill tube-end forming machine. 


Survey of Foreign Markets 


Foreign Markets for Our Planes. 
Harvey C. Tafe. An international sur- 
vey of the export-market possibilities 
for American aircraft leads to the con- 
clusion that a substantial market will 
be found for American aircraft abroad 
but that considerable competition is to 
be expected. Although the British, 
French, Swedish, and other nations are 
purchasing limited amounts of new 
American equipment, this apparently 
reflects no permanent policy since these 
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countries are endeavoring to manufac- 
ture their own aircraft to replace re- 
cently purchased American planes with 
which they are preparing to inaugurate 
or expand their services. 

Limited markets are seenin the Pa- 
cific and the Far East but the most at- 
tractive markets abroad are likely to be 
found within the Western Hemisphere, 
including the Latin American countries 
and Canada. To these may be added 
limited areas such as the Middle East, 
the Philippines, and the Union of 
South Africa, but of all the regions 
where airplanes are urgently needed 
South America appears to be one ready 
market where the American manufac- 
turer can expect a satisfactory volume 
of export sales. Statistics are given with 
regard to the financial resources, number 
of available airplanes and number of 
licensed pilots in each of the important 
countries in South America, with com- 
ments about the geographic and eco- 
nomic conditions prevailing in these 
countries that tend to favor the devel- 
opment of substantial air-transport busi- 


ness. 

This is followed by brief consid- 
eration of the potential markets in Can- 
ada, Union of South Africa, and the 
Middle East. Plane Talk (Consolidated 
Vultee Aircraft Corporation), Spring, 
1946. 


Plastics Booklet 


Molding with Lumarith is intended to 
be a guide and reference book for the 
molder of plastics and for the manufac- 
turer and user of the finished product. 
The ring-bound catalog outlines the 
various groups of Lumarith cellulose 
acetate materials for injection-extrusion 
molding, identifies the types and flow 
ranges, and contains technical data 
about the formulation of the material 
and its applications. The properties of 
the various types are set forth in tabu- 
lations and charts, and methods of fab- 
ricating the material are described and 
illustrated. Celanese Plastics Corpora- 
tion, Division of Celanese Corporation 
of America, New York. 


Rotary Hydraulic Pumps 


_ Barnes Roto-Blade Pumps are shown 
In catalog sections containing dimen- 
sional drawings, tabulated specifica- 
tions, and illustrations of various models 
of hydraulic pumps. These units are 
available in capacities ranging from 
8'/. to 50 gal. per min. at working 
pressures up to 1,000 lbs. per sq.in. 
continuous rating or 1,500 lbs. per sq.in. 
intermittent rating. John S. Barnes 
Corporation, Rockford, Ill. 


Helicopter Pioneer 


Sikorsky’s First Helicopter Flight. 
Igor Sikorsky. The Engineering Mana- 
ger of the Sikorsky Aircraft Division of 
United Aircraft Corporation recalls in a 
brief article his experiences during his 
first flight in a helicopter, comparing the 
performance of one of his earliest rotat- 
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He traces the improvements achieved 
through various refinements of the orig- 
inal VS-300 design, and how these les- 
sons were applied to the development of 
recent helicopters. The Bee-Hive, 
Spring, 1946. 


Aircraft and Airport Fire Prevention 


Proposals for N.F.P.A. Aviation and 
Airport Fire Prevention Studies are 
offered in outline form on mimeographed 
sheets, upon which comments are sought 
concerning steps that can be taken for 
the prevention of fires aboard aircraft 
and on the ground. It is divided into 
sections dealing with (1) fire-prevention 
features of aircraft design; (2) aircraft 
fire protection; (3) aircraft mainte- 
nance; (4) aircraft storage; (5) airport 
fire protection; (6) aircraft fire fighting. 
The topics are arranged in the form of 
main sections and subsections covering a 
wide range of possible causes and 
preventive measures. Space is provided 
for the comments of those to whom 
the questionnaire is sent. National Fire 
Protection Association, Boston. 


Equipment for Studying Airflow 


Visual Aerodynamics is a 4-page 
leaflet. containing a brief description of 
apparatus for studying airflow. A model 
is designed for airflow investigation 
by the use of smoke, known as the Wey- 
bridge smoke tunnel. It also is used with 
the balance and for pressure-distribu- 
tion experiments. The Airscrew Com- 
pany Ltd., Weybridge, Surrey, Eng- 
and. 


Flow-Rate Measuring Instruments 


“Rota-Fronic”’ Remote Instruments. 
Catalog Section 52-A gives details about 
the construction and operation of a new 
instrument for measuring miniature 
flow rates as small as 5 milliliters per 
min. Attached to Fischer & Porter 
Rotameters, the device electronically 
measures the position of a float and, 
after amplifying the minute electric de- 
tecting current, it operates large remote 
indicators, recorders, controllers, and 
totalizers. The leaflet outlines the 
method of operation and gives technical 
data concerning the dimensions and ap- 
plications of the device. Fischer & Por- 
ter Company, Hatboro, Pa. 


Rocket Control 


Rocket Spinner. A brief description 
is given of devices intended to improve 
the accuracy of the trajectory of rocket 
missiles. It was found that when the 
propelling charge burns after the rocket 
has left the launcher, the line of force of 
the burning gas discharged through the 
nozzle does not pass through the center 
of gravity, and a tilting motion is created 
that causes the rocket to deviate more 
and more from its original direction of 
travel. Spinning had. been suggested as 
a means to decrease this tendency, and 
the article discusses briefly the methods 
devised to impart the spinning motion to 


ing wing aircraft with the present S-51. , the rocket. Results of tests show that 
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without spinning a standardized rocket 
would deviate 39 ft. in 1,000 ft. of travel, 
while with spins of 800, 1,400, and 2,400 
r.p.m. the deviation was reduced to 13, 
11, and 9 ft., respectively, per 1,000 ft. 
of travel. Bell Laboratories Record, 
May, 1946. 


Plastics Facilities 


1 Plastics Avenue is the title of an 
annual brochure describing the manu- 
facturer’s facilities for research, develop- 
ment, design, engineering, mold making, 
manufacturing, compression molding, 
injection molding, laminating, and low- 
pressure molding in plastics. Many of 
the processes mentioned are applicable 
in the aeronautical industries. General 
Electric Company. 


Aluminum-Alloys Catalog 


AA Brand Aluminum Castings is a 
new catalog illustrating the manufac- 
turer’s facilities for the production of 
sand or permanent-mold castings and 
Ray Day pistons. The book also con- 
tains tables of the chemical and physical 
properties of aluminum alloys, and a 
section on the general characteristics and 
uses of aluminum. Aluminum Alloys 
Corporation, Detroit. 


Automatic Relaying Machines 


Gaertner Automatic Linear Dividing 
Machines is the title of the manufac- 
turer’s Bulletin 153-64, which contains 
data concerning various types of auto- 
matic linear dividing machines and their 
uses. Two classes of these machines are 
made, the precision machines being de- 
signed for laboratory use and having 
greater accuracy, ability to rule from 
more closely placed divisions, and tem- 
perature compensation, by comparison 
with the production machines produced 
for actual work. 

The construction of the machines 
is described in detail with  re- 
gard to its various parts and accessories. 
Tables give the specifications of the two 
classes of machines and the spacings 
calibrated in metric and inch figures. 
The Gaertner Scientific Corporation, 
Chicago. 


Advice about Machining Metals 


The Machining of Ampco Metal. 
Bulletin No. 66 has been compiled from 
the experience of the manufacturer of 
Ampco metal in its own machine shop 
and from the experiences of many of its 
users. It is intended to aid in solving 
machining problems relating to the vari- 
ous grades of the metal. Starting with 
a brief review of the general machining 
properties, including a table of the hard- 
ness of the various grades, the text gives 
advice about machining practices, with 
sketches illustrating correct tool angles, 
and proceeds to specific recommenda- 
tions relating to turning and boring, 
forming and grooving, speeds and feeds, 
coolants, grinding and polishing, mill- 
ing, broaching, and other operations. 
Ampco Metal, Inc., Milwaukee. 
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SINCLAIR POWER 
INGS to MEXICO 


for 


DANGER AR BRACE 


S ONE of the major suppliers of fuel to 
Army and Navy Air Squadrons, 
Sinclair is proud to have introduced its 
aviation gasoline to commercial flying in 
planes of America’s greatest air transpor- 
tation company — American Airlines. 
Sinclair Aviation Gasoline is powering, 
Sinclair Pennsylvania Motor Oil is /ubri- 


cating American Airlines Flagships on 


Flagship stop between San Antonio and Mexico City. 
Sinclair Aviation Gasoline is taken on at San Antonio. 


their daily flights from San Antonio, Texas, 
into Mexico, and on return flights from 
Mexico City and Monterey. Thus Sinclair- 
powered flight is now added to the 
hundreds of millions of miles of Sinclair- 
lubricated flight by American’s Flagships. 

Sinclair Aviation Gasoline will aid ad- 
vancement of transportation on national 


and international airways. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, 8.1. 
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Aeronautical Research Facilities 


Fusing Industry and Education in the 
Research Laboratory. The research 
facilities of the Cornell Aeronautical 
Laboratory are described at consider- 
able length in a report on the physical 
equipment of the laboratory and the na- 
ture of the work performed there. De- 
tails are given about the $2,500,000 
closed-circuit, single-return, variable- 
density wind tunnel and the several 
smaller transsonic and supersonic tun- 
nels, in one of which air speeds up to 
1,250 m.p.h. have been developed. The 
laboratory is stated to be able to ob- 
tain data regarding pressure distribu- 
tion, three-component forces, Schlieren 
photographs, and viscosity measure- 
ments. It is also prepared to make 
studies of the design of airfoil sections, 
analytic investigation of wing plan 
forms, body shapes, dynamic stability, 
control, shock-wave intensity and for- 
mation, boundary layer effects, and two- 
dimensional duct development. The 
altitude chamber can simulate pressure 
altitudes up to 67,000 ft. and tempera- 
tures as low as —85°F. Typical tests 
carried out at the laboratory are out- 
lined in a review of the work of these and 
other departments, such as the static- 
test area, the flight-research section, 
flutter and vibration, armament, and 
others. 

Mention is also made of the func- 
tions of the metallurgic laboratory 
and the plastic-fabrication group. It is 
noted that the laboratory was given to 
Cornell University by Curtiss-Wright 
Corporation and has working capital 
contributed by Bell Aircraft Corpo- 
ration, Grumman Aircraft Engineering 
Corporation, The Aviation Corporation, 
Republic Aviation Corporation, United 
Aircraft Corporation, and Fairchild 
Engine and Airplane Corporation. The 
Pegasus, June, 1946. 


Catalog of Fittings and Assemblies 


Condensed Catalog of Weatherhead 
Products. An extensively illustrated 
catalog section includes condensed in- 
formation concerning a wide variety of 
pipe and tube fittings, hose assemblies, 
drain and shutoff cocks, valves, cyl- 
inders, packings, and other products. 
Many of them are designed specifically 
for aircraft use, including AN fittings 
and aircraft hose assemblies. The de- 
scriptions include style numbers, dimen- 
sions, and other specifications. The 
Weatherhead Company, Cleveland. 


Studies of Airport Problems 


_A compilation of three reports de- 
livered at the 43rd annual meeting of the 
American Road Builders’ Association, 
January 14-17, 1946, enumerates the 
requirements for the postwar airport for 
various phases of aviation. 

Scope and Extent of CAA’s National 
Airport Plan, by William A. M. Burden. 
he Assistant Secretary of Commerce 
considers the need for additional air- 
Ports in this country, as well as engi- 
heering and construction skills; stra- 
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tegic locations of airports; and the 
Federal Government’s action on airport 
planning. 

ARBA Speeds Construction of Ground 
Facilities for Airlines and Private Flyers, 
by Major Gen. Julian L. Schley. The 
President of the Airport Division of the 
American Road Builder’s Association 
provides information concerning civil 
aviation in general and about its air- 
ports in particular, including engineer- 
ing material, and dealing with the de- 
sign, construction, and maintenance of 
airfields. 

America’s Postwar Airport Require- 
ments, by W. R. Macatee. In the third 
report the Manager of the Airport Di- 
vision of the American Road Builders’ 
Association sets forth the organiza- 
tion’s part in matters pertaining to air- 
fields. 

Following this is a discussion con- 
cerning the country’s airport needs dur- 
ing the postwar period, supplemented by 
tables and charts showing the cost of 
paving. Various aspects of airport 
problems are also reviewed. American 
Builders’ Association, Washington, 
KC. 


Serrated Contact Surfaces for Switches 


Micro Switch Has Adopted Improved 
Form of Contact Surface. A new type of 
contact surface for small switches is re- 
ported to have proved more satisfac- 
tory than conventional smooth con- 
tact or the diamond-knurled contact 
surfaces. The serrated- straight- 
knurled contact surfaces have grooves 
in the same direction as the wiping 
motion of the switch contacts, giving 
what is reported to be all of the advan- 
tages of the diamond knurl with the ad- 
ditional freedom of wiping motion which 
allows ridges of the serrations to cut 
through surface film with a knife-like 
action. The theory upon which the ser- 
rated contact operates is explained 
briefly. The serrated contacts are now 
used on all types of the switches included 
in the manufacturer’s catalogs. Uses 
Unlimited, Volume II, No. II (Micro 
Switch Division of First Industrial Cor- 
poration, Freeport, Ill.) 


Releases 


Pressure-Relief Valve 


The Aerotec pressure-relief valve 
maintains a predetermined pressure by 
relieving any excessive pressures taking 
place in fuel and hydraulic lines. It can 
be set to the desired pressure, at any 
time, without interrupting its operation, 
by means of an outside adjusting screw. 
This eliminates the necessity for dis- 
connecting either inlet or outlet and 
makes possible inspection of the entire 
valve assembly without disconnecting 
it from the main line. These new valves 
are available for pressures ranging from 
5 lbs. to 100 lbs. per sq.in., in units hav- 
ing individual ranges of approximately 
15 lbs. per sq.in. 

Inlet and outlet are in a straight line. 

s Overall dimensions are length, 27/s in.; 
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width, 7/s in.; height, 2 in.; weight, 4 
oz. Aerotec Company, White Plains, 


Air-Line Employment 


The total employment of U.S.-flag 
scheduled air lines, domestic and inter- 
national, as of March of this year, 
reached an all-time high of 85,532. 
During the same month the C.A.A. re- 
ported that the scheduled carriers had 
560 planes in operation, which would 
give an average of 152 employees per 
plane. The scheduled domestic air lines, 
however, employ a smaller average 
number per plane than the international 
carrieys, for with a total of 58,497 em- 
ployees and 454 planes in scheduled serv- 
ice, their average number of employees 
per plane was 129 persons. This is 
2'/, times as many employees per plane 
as the domestic carriers had in the pre- 
war year of 1941 when they had 359 
planes and 18,984 employees, an average 
of 53 employees per plane. 

The rise in employment is accounted 
for by the adoption of a 5-day, 40-hour 
week, greatly expanded fleets and routes, 
greater seating capacity, and increased 
utilization of planes. The seating capac- 
ity in 1941 averaged 17.41 passengers 
per plane and in March of this year it 
was 22.51. This figure is rising steadily; 
in April it was 23.59. Between January 
1 and April this year the domestic air 
lines have added 29 DC-4’s and 14 
Constellations. Before the war, the 
average plane was in the air between 6 
and 7 hours a day. Today the average 
plane flies between 10 and 12 hours. 
This has brought about an increase in 
ground workers per plane as well as in 
flight crews. Air Transport Association. 


Engine for Seabee and Other Pusher 


“Buried” Installations 


The new Franklin 215-hp. “500” 
engine has been developed to power the 
Republic Seabee and is now available 
for similar submerged or pusher installa- 
tions in other aircraft. Integrally 
cooled by a direct-drive fan, and with 
special propeller shaft extension that 
permits the centerline of the propeller 
to be farther aft than normal, the unit 
is a complete packaged power plant, 
lending itself to an efficient pusher in- 
stallation. 

Basically, it retains the horizontal 
opposed design. The propeller shaft, 
provided with standard aircraft splined 
end, is attached to the engine crank- 
shaft and is supported by the propeller- 
shaft housing which forms the extension. 
This extension also provides the mount- 
ing location for the engine accessories. 
The carburetor, fuel pumps, and igni- 
tion system are all exposed and readily 
accessible for servicing. Operating at 
crankshaft speed, the axial-flow fan 
takes care of the entire cooling require- 
ments of the engine. The Franklin 
“500” takes its designation from its 500 
cu.in. displacement. It produces its 
rated 215 hp. at 2,500 r.p.m. with 80- 
octane fuel. Complete weight varies 


: 
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THE “BRAIN” 


CABIN PRESSURIZATION CONTROL for high altitude aircraft calls upon a field of experience 
in which Kollsman has excelled for many years — the measurement and control of minute pressure differentials. 
Currently, it has developed and is manufacturing to Lockheed specifications the unique control unit used to regu- 
late pressure in the Constellation’s “Normalair” cabin. Aptly called the “brain”, this unit consists of a highly 
sensitive interacting assembly of pressure detecting units and actuating mechanisms. It not only maintains cabin 
pressure at a pre-set figure, but arrives at it in accordance with a pre-determined rate of change. Further, it guards 
against too great a pressure differential between cabin interior and the atmosphere. Kollsman is also devoting its 
experience in pressure control and its background in the manufacture of practical precision devices to the develop- 


ment of similar units for other transport manufacturers. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK 


GLENDALE, CALIFORNIA 
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slightly with different accessory com- 
binations but is approximately 485 lbs. 
A second model of the engine with the 
same integral cooling, but without the 
long extension, will also be available. 
The nose section is replaced by one of 
shorter length, still mounting the engine 
accessories, so that an engine of conven- 
tional overall length may be obtained. 
Aircooled Motors, Inc., Syracuse, N.Y. 


Circular Slide Rule 


The purpose of the new Calculaide 
circular slide rule is to combine the pre- 
cision of a 12-in. slide rule with pocket- 
size convenience. This new type of cir- 
cular slide rule is only 4!/2 in. in diam- 
eter. Accuracy is enhanced by locating 
the most-used scales close to the edge, 
so that each is actually 12'/, in. long. 
Reading is simplified by the use of con- 
trasting colors of the scales. Gradua- 
tions are reproduced on facing squares, 
protected with a thin plastic lamination, 
so that parallax error is virtually elimi- 
nated. Itis stated that precision center- 
ing and durable construction eliminated 
the need for a centering adjustment. 
The slide rule carries the usual C and D 
scales, plus a log-log scale ranging from 
1.01 to 100, which appears as an inner 
spiral of almost three turns and is ar- 
ranged for computing numerous engi- 
neering problems, such as those in the 
field of gas compression and expansion. 

The new slide rule is manufactured 
from tough, nonwarping, noninflam- 
mable plastic which is unaffected by 
moisture, perspiration, or ink. It can be 
cleaned with a damp cloth. American 
Hydromath Company, New York. 


Insulation-Resistance Meter 


A portable self-contained insulation- 
resistance meter, testing to 50,000 
megohms (center scale 1,200 megohms), 
is designated as the Model 261 Vibro- 
test. Accuracy is insured by hand- 
stepped scale, calibrated against known 
standards of resistance. It is stated to 
calibrate at infinity, thus maintaining 
its accuracy at the high-value part of 
the scale. It has a high-voltage regula- 
tor in the measuring circuit and is 
equipped with a condenser-charging 
circuit to facilitate faster testing of 
condensers or capacity circuits. Power 
is provided by two No. 6, 1!/2-volt: dry 
cells. The dimensions of the meter are 
8’/, in. by 6 in. by 8'/,in. The Weight 
is 17'/, lbs. Associated Research, Inc., 
Chicago. 


Limits Bridge for Testing Resistors 


The Low Range Limits Bridge Model 
81-A is particularly adapted to testing 
resistance values of motor windings, 
transformer primaries or secondaries, 
theostats, potentiometers, lamps, shunts, 
or multiplier resistors. Any supervisor 
can set up the instrument in a few 
minutes. To operate, it is necessary 
only to connect the resistor and press 
the test and limits keys for instant 
reading on the large, open scale. If the 
pointer of the meter stays within plus 


or minus marked limits the resistor 
under test is acceptable. Resistance 
from a fraction of an ohm to 20,000 
ohms may be checked to tolerances 
ranging from +1 per cent to +20 per 
cent. Plus and minus tolerances are 
separately adjustable. 

The instrument is self-contained. It 
uses three No. 6 dry cells, which suffice 
for intermittent duty for a wide range of 
resistances. Provision is made with 
binding posts for an external battery 
connection where higher sensitivity is 
required. The galvanometer is rugged 
yet sensitive. The bridge does not have 
to be specially leveled or installed on the 
test bench. Associated Research, Inc., 
Chicago. 


Navy L-39 Sweptback-Wing Design 


Experimentation with the use of 
sweptback wings in an effort to reach the 
goal of man-carrying flight beyond the 
speed of sound has passed from the high- 
speed wind-tunnel stage to the use of 
full-scale aircraft with sweptback wings. 
Initial flight tests by a modified Bell 
P-63, equipped with sweptback wings, 
designated by the Navy as L-39, marks 
a development carried out in coopera- 
tion with the U.S. Navy Bureau of Aero- 
nautics. 

Starting with a standard P-63, the 
Bell engineers removed the original 
wings and in their place substituted a 
set of sweptback wings with a rearward 
angle of 35°. The new wings were de- 
signed and fitted to the redesigned L-39, 
all necessary changes in the craft being 
completed in a 10-week period. 

Although this modified plane—which 
is not to be considered a prototype but a 
“flying laboratory” on which the swept- 
back-wing design can be tested under 
actual operation—is not expected to 
pass through the critical range from 
subsonic’ to supersonic speeds, scientific 
information to be gained from flights in 


Photograph Courtesy Bell Aircraft Corporation 


A rear view of the L-39, a modified P-63 developed in cooperation with the U.S. Navy 
Bureau of Aeronautics. 


the L-39 probably will be of great value 
in the future design of craft able to pass 
through that barrier. The Bell modi- 
fication is believed to be the first Ameri- 
can craft of conventional design ever to 
be equipped with sweptback wings. Bell 
Aircraft Corporation. 


Oil Prospecting Device 


A device for aerial prospecting for 
potential oil and mineral-producing 
areas has been developed as an out- 
growth of a hitherto secret means of 
magnetically finding and tracking sub- 
merged enemy submarines. This peace- 
time application of the magnetic air- 
borne detector was developed by Bell 
Telephone Laboratories in cooperation 
with the Naval Ordnance Laboratory 
under the auspices of the Navy’s 
Bureau of Ordnance and Bureau of 
Aeronautics. 

The device does not actually detect 
oil deposits, but by mapping geologic 
structures indicates those peculiar areas 
in which oil is usually found. The 
principal feature of the new system is an 
air-borne magnetometer, or ‘“measurer 
of magnetism,” which found great utility 
during the war because it could detect 
the great masses of iron in submarines 
when they were submerged too deeply 
for ordinary aerial observation. For its 
peacetime role, the magnetometer was 
revised somewhat and combined with 
shoran, a radar mapping device de- 
veloped during the war, and special 
mapping cameras. Bell Telephone 
Laboratories. 


Aluminum Doors for Hangars 


Lightweight, easily manipulated alu- 
minum doors are constructed for use on 
hangars, as well as on other industrial 
and commercial buildings. They can be 
installed on both old and new buildings. 
The Aluminum Door Corporation de- 
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veloped the new hangar door in co- 
operation with the Blaw-Knox Company. 
The door is an adaptation of the Berry 
aluminum residential garage door. It is 
an overhead type, with all operating 
mechanism sealed into two compact 
boxes built into the door. 

The door employs a new counter- 
balancing principle that places all oper- 
ating mechanism on the door itself, and 
therefore does not require tracks for 
operation. It is suspended from the 
header and multiple units do not require 
columns, posts, or other obstructions 
between doors. It is opened by light 
manual pressure, swings by means of its 
own balance weights into a horizontal 
position, out from the top of the open- 
ing, and locks itself into place to form a 
sanopy. It may be lowered by an easy 
pull on a conveniently placed rope. 

The hangar doors are made in two 
standard sizes, 8 ft. 6 in. wide by 10 ft. 
high, and 5 ft. 9 in. wide by 10 ft. high. 
These two sizes, in various combina- 
tions; assure sufficient versatility for 
use on almost any width of opening. 
Blaw-Knox Company, Pittsburgh. 


High-Density Alloys 


A series of high-density alloys is to be 
known as Callite Tungsten Dense Alloy 
112 and will be available in three general 
types. These are Type P, composition 
largely tungsten, copper, nickel, and 
small percentages of other alloying in- 
gredients; Type E, composition largely 
tungsten, cobalt, silver, etc.; Type Y, 
composition largely tungsten, cobalt, 
nickel, etc. 

These new alloys will find their major 
applications where high strength and 
high density are of prime importance. 
They are designed to be adaptable as 
balancing weights where space is a 
prime factor. Because of their ready 
machinability, precise balancing can be 
attained such as is required in rotors and 
governors for gyroscopes. 

Dense Alloy 112, produced by pow- 
der metallurgy, is available in round, 
square, and special shapes. These 
alloys can be brazed or soldered by 
standard commercial methods. Other 
advantages result from the self-fluxing 
properties of the alloy. Under certain 
conditions larger billets or unusual 
shapes can be formed from simple forms. 
Callite Tungsten Corporation, Union 
City, NJ. 


Cigarette Lighter for Airplane Use 


The Casco automatic “pop-out”’ ciga- 
rette lighter for use in airplanes is fitted 
with a special thermostatic unit that is 
intended to insure long service, even 
under continuous daily use. The quick- 
heat element is made of Nichrome 
wire, 

A special 12- or 24-volt element has 
been developed for use on airplanes. At 
present, plans of the manufacturer in- 
clude provisions for the installation of 
the Casco pop-out cigarette lighter at 
each seat of commercial air liners. The 
mechanism of the aircraft lighter is 

such that it works as efficiently at high 


Releases are printed as 
recewed frem companies 
and other aeronautical er- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements os 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


altitudes as at ground level and is un- 
affected by climatic conditions. Casco 
Products Corporation, Bridgeport, Conn. 


Gaskets of Silastic-Coated Fiberglas 


Fifty-six silastic-coated Fiberglas 
gaskets, measuring approximately 6 in. 
by 3 in., of a new type developed for the 
aircraft industry, serve as seals installed 
under the cylinder-head rocker-box 
cover in the 3,500-hp. Pratt & Whitney 
Wasp Major engine. 

Using one ply of Fiberglas cloth, the 
maker of the gaskets applies a silastic 
coating and creates a rocker-box cover 
gasket that withstands temperatures up 
to 500°F. The exhaust ports are close 
to the exhaust-valve rocker-boxes, and 
the seals at these points must withstand 
the highest temperatures. The glass- 
fibered seals are reported to retain their 
properties when in contact with hot 
lubricating oils. Connecticut Hard 
Rubber Company, Hartford, Conn. 


Executive-Type Transport 


The Douglas DC-3C “Executive” 
transport model is a postwar variation 
of the DC-3 and offers to private users 
the safety, comfort, and dependability 
of air-line equipment. 

It is provided with two standard in- 
teriors. One arrangement has four wide 
sofas convertible to full-sized berths, 
and the other has two convertible sofas 
in the forward section of the cabin. Be- 
hind the sofas are comfortable seats 
arranged with.a double row on the right, 
or starboard, side and a single row on the 
opposite side of a wide aisle. Both 
interiors provide seating for 18 passen- 
gers. Standard equipment of the Execu- 
tive includes a conference table seating 
four persons, a writing desk, radio, and 
magazine rack. An air-line buffet is 
located to the right of the aft section. 
Opposite the buffet is a coat room and 
baggage space, making luggage acces- 
sible during flight. At the extreme rear 
a washroom extends the full width of the 
plane. 

Among the first purchasers was a large 
manufacturing concern with hundreds 
of dealers in scattered locations. This 
firm plans to gather eight to 15 dealers 
each week and fly them to the plant for 
sales meetings. An oil company will 
use its plane for executive travel over 
far-flung holdings, for exploration work, 
and general sales activities. A boat 
manufacturer plans to use his transport 
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for executive travel between plants |o- 
cated in Michigan and Florida. Doug-: 
las Aircraft Company, Ine. 


Self-Refrigerating Transport Plane 


A large new field of commercial opera- 
tions in transporting perishable com- 
modities by air has been projected 
through the completion by Douglas 
Aircraft Company engineers of research 
on the first self-refrigerating transport 
plane. Heretofore, only limited quanti- 
ties of perishables had been carried in 
standard transports with dry-ice pack- 
ing as a refrigerant. Present plans call 
for conversion of surplus Douglas C-54 
army transports into “flying refrigera- 
tors.” The cabin space of the high- 
speed, four-engined C-54 is equivalent to 
that of a standard freight car. A unique 
feature of perishable-commodi- 
ties carrier is a centrally divided cabin 
that permits one-half to be cooled while 
the other remains at normal temperature 
or is heated. 


Developed by the mechanical section 
of the Douglas engineering department 
at Santa Monica at the suggestion of 
United Air Lines, plans for the refrig- 
erated plane met instant approval of 
three carriers. Air lines see in the de- 
velopment a greatly broadened scope of 
cargo transportation, especially in flying 
fresh vegetables and tree-ripened fruit 
from agricultural areas to large markets 
swiftly and in the best condition. Al- 
though produce has been flown experi- 
mentally to various parts of the country 
to provide certain delicacies at premium 
prices, large-scale scheduled deliveries 
for the general market have not hitherto 
been feasible. 


Douglas researchers estimate that 
17,100 B.t.u. per hour are required to 
maintain the DC-4 cabin at a tempera- 
ture of 45°F. on a 120° day. Any se- 
lected temperature from 45° to 85°F. is 
maintained constantly through thermo- 
static controls. Both compartments can 
be set for the same temperature or one 
may be kept cold while the other is 
warmed, 


Conversion of the Army C-54’s in- 
volves adding a layer of Fiberglas insula- 
tion, identical to the soundproofing in 
DC-4 air liners, and a vapor-cycle re- 
frigerating unit employing Freon-21 as a 
refrigerant. The mechanism is operated 
from the plane’s electrical system in 
flight and from a_ gasoline-powered 
motor-generator on the ground. A 
gasoline combustion unit provides heat. 
Insulation and the power installation 
add approximately one per cent to the 
aircraft’s gross weight of 63,000 lbs. 
Douglas Aircraft Company, Ine. 


XB-43 Twin-Jet Bomber 


What is reported to be America’s 
first jet-propelled bomber and the first 
U.S. aircraft with submerged twin-jet 
propulsion—the Douglas XB-43—was 
tested at Muroc Army Air Field, Calif., 
under supervision of the Air Matériel 
Command and the Douglas Aircraft 
Company, Inc. It is powered by two 


TG. 180 jet engines supplying 8,000 
lbs. of static thrust. Although not ex- 
tended to its maximum performance, 
the new Douglas bomber is expected to 
attain a speed in excess of 500 m.p.h. 
A pressurized cabin provides comfort at 
its service ceiling of over 38,000 ft. 
The plane has a service range of more 
than 1,400 miles. 

Except for the absence of the dual 
counterrotating propellers aft of the 
fuselage, the X B-43 has the same general 
appearance and structural design as the 
Douglas XB-42. The jet engines of the 
new bomber occupy the same position 
within the fuselage as the conventional 
in-line gasoline engines of the XB-42, 
and twin-jet exhausts replace propellers 
in the tail. The XB-43 is slightly larger 
and heavier than the Douglas A-26 
Invader. It has a wing-span of 71 ft. 
2 in., measures 51!/2 ft. from nose to 
tail, and has retractable tricycle land- 
ing gear. Douglas Aircraft Company, 
Inc. 


Flexible-Shaft Utility Tool 


The Dumore portable flexible-shaft 
utility tool is capable of getting into 
small corners and tight places. Weigh- 
ing only 8 lbs., the !/,;-hp. motor can be 
hung on any convenient hook, connected 
to an outlet, and the tool is ready to 
operate. 

The tool is equipped with a No. 0 
balanced Jacobs chuck for the attach- 
ment of drills, grinding wheels, buffers, 
and countersink bits with shanks of !/s 
in. diameter or less. The shaft is 36!/2 
in. long, and the normal speed for the 
handpiece is 500 to 3,000 r.p.m. ‘at the 
gear-reduction end. If desired, power 
may be taken from the other end of the 
motor for direct-drive speeds of from 
3,000 to 10,000 r.p.m. Speéd is con- 
trolled by a convenient foot rheo- 


aq The Dumore Company, Racine, 
is. 


Direct-Reading Compass 


A direct-reading compass developed 
for the Army Air Forces and used as 
part of life-vest equipment now is being 
produced for civilian fliers. It is stated 
that the principal advantage of the com- 
pass is that it provides a method of 
direction reading so simple that it may 
be used by anyone, without the neces- 
sity for learning the complicated pro- 
cedure required by thé ordinary compass. 
Through a small side window captioned 

You Are Looking...” the user can 
see at a glance the direction he 
faces, 

The compass is set in a small plastic 
cylinder with a waterproof compart- 
ment for matches and _fire-producing 
flint which has been molded into the 
case. Instead of matches, identification 
papers or licenses may be kept in the 
nonsinkable case. 

It is stated that the mechanism of the 
compass, built according to Army-Navy 
specifications, will withstand a drop of 
6 ft., and will operate satisfactorily in 
extreme temperatures. Du Page Plas- 
ties Company, Chicago. ’ 
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Pressuregraph for Electric Pressure 
esting 


The new Pressuregraph provides, with 
a cathode-ray oscillograph, a substan- 
tially linear pressure-time curve on the 
screen, which indicates the performance 
of any engine, pump, or other device 
subject to pressure variations. It is 
used for studies of all types of internal- 
combustion engines, pumps, compres- 
sors, and air and liquid pipe lines. It 
shows instantly the erratic operation of 
a device that normally cannot be ob- 
served by other means, because of 
inertia of flywheels and other factors. 


In addition to dynamic pressure 
variations, it shows static or slow pres- 
sure variations. All mechanical speeds, 
and pressures up to 10,000 Ibs. per sq.in., 
are included. It is stated that there is 
no appreciable inertia to overcome in the 
electronic driving mechanism. The new 
instrument provides means for tempera- 
ture compensation. There are three out- 
put selections: (1) for double modulated 
wave; (2) for indicator card wave; and 
(3) integrated single line providing means 
for transmission of pickup response to a 
string oscillograph, for photographic 
recording. The pickup has been rede- 
signed and is said to be vibration-proof, 
and is furnished with or without water 
cooling. 

There is only one control. The pick- 
up includes a diaphragm which, when 
acted on by pressure impulse, unbalances 
an electronic circuit. The unbalanced 
voltage from the pickup is delivered to 
the cabinet where it is amplified, and 
passed through a negative modulation 
suppressor and then to the oscillograph. 
The sweep circuit of the oscillograph is 
adjusted to the speed of the engine or 
mechanism under test. A band of light 
appears on the screen, the contour or 
shape of which is the true pressure-time 
curve. This band of light is not a line 
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or tracing but an area similar to that of 
a television picture, and easily readable. 
A new cabinet construction provides 
special convenience with better arrange- 
ment of connections. It is designed for 
mounting alongside the oscillograph in a 
similar cabinet, making a compact as- 
sembly as a complete testing and record- 
ing unit. Electro Products Laboratories, 
Chicago. 


Low-Cost Landing Gears for Personal 
Airplanes 


Electrol low-cost landing gears es- 
pecially designed for use on medium and 
lightweight personal planes combine 
ruggedness with light weight, and fea- 
ture both simplification and interchange- 
ability of parts. They are intended to 
make available to personal aircraft the 
advantages of hydraulic equipment that 
previously could be justified economi- 
cally only on the larger civilian aircraft 
and military planes. 

Two of the features incorporated in 
the landing gears are the use of station- 
ary bearings in the oleo assembly, which 
eliminate sliding contact between. the 
piston and the cylinder wall, and the 
employment of spacers that separate the 
various elements and make for quick 
and accurate assembly. An entire oleo 
assembly may be disassembled in 11/2 
min. 

The Model 400-2 is reported to have 
been adopted as standard equipment on 
the. Republic Aviation Corporation’s 
Seabee amphibian. The manufacturer 
also supplies the brake cylinders and the 
landing-gear retracting and wing-flap 
operating controls on the Seabee. 

The Electrol landing gear is a straight- 
leg, full cantilever design that can be 
used on fixed or retractable undercar- 
riages. The piston does not touch the 
side of the cylinder because of the two 
bronze bearings located in the lower 


One of the Series 400 Electrol retractable landing gears, as designed for the Republic 
Seabee. The power pack (shown on the floor) is used for cylinder actuation. 
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After hours, when aviation men talk shop, you’ll sometimes hear 
them speculate as to what inventions or developments have meant the most 
to aviation progress. High on anybody’s list should come modern high- 


octane gasoline. . . and the more powerful, more efficient engines that this 


gasoline has helped make possible. Many an increase in speed, range, pay- 


load, or ceiling has resulted from the improvement in the antiknock value of 


Chrysler Building, 
New York City 
Manufacturers of Ethyl fluid, used by oil companies 


to improve the antiknock quality of aviation and motor gasolines. 


the fuels made available by oil refiners. 
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half of the cylinder. Elimination of all 
sliding motion against the interior wall 
of the cylinder contributes to the effi- 
ciency of the unit, as well as to economy 
inits manufacture. Because of the lack 
of relative motion between the bearings 
and the cylinder wall, the cylinder needs 
only to be broached and not honed in 
the manufacturing process. In fact, 
one of the features of the design is that 
all work on components is confined to 
machine operations on either one side 
or the other of the element, but never 
on both. Another point is that the 
volume of air entrapped in the oleo has 
been held to a minimum. A small 
amount of air is desirable to avoid re- 
bound while the aircraft is being taxied. 

It is stated that the oleo installed on 
the Commonwealth Trimmer amphibian 
involved a special design problem. The 
geometry of that gear is such that the 
shock-strut travel is short (2.8 in.) and 
the loads are high. This oleo was de- 
veloped with particular emphasis on 
precision manufacture in order to avoid 
production variations. The desired 
results were achieved without having to 
increase the prices established for the 
product. 

Electrol landing gears are currently 
available in several models. Model 
400-1 weighs 11.5 lbs., has a load factor 
of 2.8 and stroke of 5 in., and is designed 
for aircraft weighing 1,500 to 2,500 lbs. 
Model 400-2, specially designed for the 
Seabee, can be used on a plane having a 
gross weight of 3,000 lbs. and has a 
limit load factor of 2.65 and stroke of 
8in. Model 400-4 has been designed for 
use on a retractable undercarriage on an 
aircraft weighing 2,500 lbs. It has a 
6-in. stroke. The Model 400-5, installed 
on the Commonwealth Trimmer, weighs 
4.6 lbs. and is designed for airplanes with 
a gross weight of 2,500 to 3,500 Ibs. 
Another model has been designed for 
use on aircraft having a gross weight as 
low as 1,200 lbs. Electrol Incorporated, 
Kingston, N.Y. 


Sky Seats for Cargo Airplanes 


Evans Sky Seats are manufactured in 
two-, three-, and four-man models and 
can be installed in any combination in 
any cargo airplane. Construction is of 
metal tubing and canvas, designed for 
maximum strength with minimum 
weight. The four-man seat weighs 
only 22 lbs. Safety belts tested to meet 
U.S. Army specifications are supplied 
with each seat. 

It is stated that original installation 
can be completed by one man in a few 
hours. The Sky Seats are designed to 
use a minimum of space, making it 
possible to carry both cargo and passen- 
gers comfortably on the same flight. To 
make maximum use of the airplane’s 
cargo space, the Sky Seats are folded 
back along the sides of the airplane. 
Evans Products Company, Detroit. 


V.H.F. Radio Receiver for 
Air-Traffic Control 


A single-channel, crystal-controlled 
V.H.F. receiver has been developed to 
meet the requirements of modern air+ 
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line communications and airport traffic 
control. It is designed for either local 
or remote contrel and may be set up for 
any frequency in the 108-132 megacycle 
band by inserting the proper crystal and 
turning the radio-frequency adjust- 
ments. 

The unit can be adapted to a variety 
of operations. It may be used by air 
lines for remote station contact with 
planes in the course of flight and by 
airports for traffic-control work from 
the tower. 

The receiver can be mounted in a 
standard 19-in. relay rack and occupies 
a space 7 in. in height by 9 in. in depth. 
Transformers, tubes, and similar com- 
ponents are mounted horizontally on 
the rear surface. Resistor boards, fixed 
capacitors, and all wiring are on the 
inner surface of the chassis, affording 
easy accessibility when the hinged front 
panel is opened. This feature permits 
voltage checking and maintenance with- 
out removing the receiver from its rack. 
The receiver employs a crystal-con- 
trolled superheterodyne circuit with an 
adjustable-level suppressor and allows 
for the use of either a heated or an un- 
heated crystal holder. The selectivity 
characteristics have been developed for 
ultimate 100-kc. channel spacing. Fed- 
eral Telephone and Radio Corporation. 


Radio Instrument-Flying and Landing 
Equipment for Private Planes 


Cross-country flight by private pilots 
is expected to be made safer through the 
use of new radio equipment that will 
make available to private fliers the 
radio navigation and landing aids used 
by military and commercial pilots. A 
compact radio receiver of a new type 
will receive signals of both the V.H.F. 
range stations and the instrument- 
landing system. The unit, compact and 
weighing only 13 lbs., will serve the 
functions of two larger and heavier 
receivers, thereby enabling the smallest 
private airplanes to adapt existing in- 
strument-flying and instrument-landing 
equipment to their limited space and 
weight requirements at . moderate 
cost. 

The Federal landing system includes 
two main units, a “runway localizer” 
transmitter that emits signals to align 
the inbound airplane with the proper 
runway, and a “glide path” unit that 
transmits an inclined beam to bring the 
plane to earth at the correct rate of de- 
scent. A receiver for the glide-path 
transmitter would not be required in the 
average private-plane installation, be- 
cause even in emergency the light-plane 
pilot would be unlikely to encounter 
weather as bad as that flown regularly 
by heavier air-line and military planes. 
Consequently, the private plane’s altim- 
eter would be sufficient to determine 
rate of descent through any weather 
conditions that a small airplane would 
meet. It is emphasized, however, that 
the runway localizer signals would be 
essential to safety under any emergency 
conditions, and that such a receiver to- 
gether with an altimeter would con- 
stitute for the private flier a safe mini- 
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mum of landing instruments. 
Telephone and 
Newark, N.J. 


Federal 
Radio Corporation, 


Work Holder and Positioner 


The PowrArm holder and positioner 
with hydraulic fingertip control is able 
to hold work pieces weighing up to 150 
Ibs. in any position while the mechanic 
works with both hands. Position of the 
work is easily and quickly changed by 
adjustment of a pressure-control knob. 

Universal adapters, available with the 
tool, permit mounting securely virtually 
any type of work including carburetors, 
distributors, speedometers, generators, 
magnetos, radio chassis, airplane cylin- 
der heads, castings, machined parts, and 
other items. It is the aim of the manu- 
facturer to standardize, as far as prac- 
ticable, PowrArm uses in the various 
industries, so that a comprehensive, 
standard line of adapters can be supplied 
for the majority of work. 

The device has been developed on the 
principle of hydraulic pressure applied 
to a ball and socket joint. It holds both 
delicate and heavy work with equal ease 
and security. Garfield Engineering 
Corporation, Kansas City, Mo. 


Magneto-Coil Tester 


A magneto-coil tester that gives a 
high-potential running test to six coils 
simultaneously without the necessity 
for assembling each coil separately into 
a regular magneto has been announced. 
The tester is designed for routine factory 
testing of coils and also for laboratory 
development testing. Because a number 
of coils can be tested at once, the new 
tester provides a saving in floor space 
and in the time required to change coils. 

Behind glass windows at the top of the 
tester are six spark gaps in a sound- 
proofed ventilated compartment. The 
upper grounded electrode of each spark 
gap is attached to a threaded, knobbed 
rod that is used to make adjustments. 
Standing next to the rod is a scale cali- 
brated from 10 to 45 kv. 

Below the spark gaps on the instru- 
ment is the control panel, consisting of 
filament and power switches, an over- 
load circuit breaker, two tap switches 
giving 2 per cent steps in input voltage, 
a frequency switch providing five steps 
from 100 to 500 sparks per sec., and 
individual disconnecting switches for 
each coil. Below the control panel is 
the coil compartment with an inter- 
locked glass door. In the rear of the 
instrument, two full-length doors give 
easy access to the interior. General 
Electric Company. 


Strain-Gage Amplifier 


A new strain-gage amplifier designed 
for use with resistance-wire, electro- 
magnetic, and magnetostrictive strain 
gages for amplifying small electric sig- 
nals varying in frequencies from 0 to 
1,000 cycles per sec. has’ been added to 
the group of General Electric strain-gage 
equipment. The new amplifier is 
operated in conjunction with either a 
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The Northrop Flying Wing XB-35 Bomber 


THE NORTHROP FLYING WING is 
equipped with Barco Flexible Joints 
(winterized for all service conditions). 
These protect its vital fluid-conveying 
lines from vibration and shock, provide 
flexibility for brake mechanism and hy- 
draulic lines. Like other leading makers 


of commercial and military aircraft, 
Northrop selected Barco Joints to get 
precise manufacture, proven safety value 
and low maintenance cost. Barco Flex- 
ible Joints Manufacturing Company, Not 
Inc., Aircraft Products Div., 1826 
Winnemac Avenue, Chicago 40, Illinois. 


Write us for our 3,000 pound pressure Swivel Joint for aircraft cylinders and other applications 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 


Not just a swivel joint 
...but a combination of 
a swivel and ball joint 
with rotary motion 

and responsive move- 
ment through every angle. 


‘*MOVE IN 


DIRECTION” 
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magnetic oscillograph or a cathode-ray 
oscilloscope. Small and light in weight, 
it is suitable for aircraft flight-testing 
applications when test equipment must 
be taken aboard a plane, as well as for 
use in development and testing labora- 
tories and production shops. 

Available for use on 115-volts, 60- 
eycle a.c., or for battery operation at 
24 volts, the strain-gage amplifier con- 
sists of a 5,000-cycle oscillator unit, a 
power unit, and either two or six iden- 
tical amplifier units, all mounted in 
separate chassis in a sturdy case. The 
amplifier channels are stabilized against 
line-voltage change or variations in tube 
characteristics, and each can be removed 
for servicing and inspection. 

The instrument and operating con- 
trols for each amplifier channel are 
mounted on the front panel, and include 
controls providing impedance balance 
and phase balance for the gages and in- 
struments showing the output in milli- 
amperes of each channel. Connectors 
are provided at the back of the unit for 
connection to the gages and to the in- 
dicating or recording instrument. Gen- 
eral Electric Company. 


Fuel-Booster Pump-Testing Machine 


The Greer Model BPS-1 machine is 
used for testing external or submerged- 
type fuel-booster pumps operating at a 
flow capacity up to 5,400 lbs. per hour, 
at pressure up to 100 lbs. per sq.in., 
with an electrical rating of 12 or 24 
volts d.c. up to 30 amp. All components 
of the machine are housed within a steel 
cabinet provided with an instrument 
panel and pump-mounting station suit- 
ably located for quick operation. 

The booster pump to be tested is 
mounted directly on the sump tank by 
means of adapters and quick-disconnect 
clamps. A _ high-precision flowmeter 
measures the rate of fuel flow through 
the pump, while a pressure gage gives 
constant indication of fluid pressure. 
The machine is equipped with a remotely 
controlled rectifier to convert the shop 
power to direct current. A voltmeter 
and ammeter are used to measure the 
current supplied to the pump. The 
electric circuit is suitably protected 
against overloads by a circuit breaker 
and all electrical equipment is explosion- 
proof. Greer Hydraulics, Inc., Brooklyn. 


Smaller Hydromatic Propellers 


A smaller version of the Hydromatic 
propeller is designed to afford better 
performance for twin-engined aircraft 
in the feeder-line, private, and executive 
category. The same quick-feathering 
features and wide range of constant- 
speed operation which characterize the 
larger Hydromatic types used on Ameri- 
can warplanes and air liners are available 
in the “junior” model. Generally suited 
for aircraft ranging in passenger capacity 
from 4 to 20, it is used primarily on en- 
gines of from 450 to 600 hp. 

One of its first installations is on the 
Beech D-18 twin-engined transport type 
now being produced in quantity for 
feeder lines and for private and execu- , 
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tive-type operators... Tests conducted 
with the Beech airplane have demon- 
strated the superiority of the Hydroma- 
tic over the previously used constant- 
speed propeller, particularly in single- 
engine performance. With one of the 
Hydromatic propellers feathered, the 
D-18 is reported to climb faster and 
higher than was possible with a ‘‘wind- 
milling”? constant-speed propeller on an 
inoperative engine. The rate of climb 
was increased by 100 ft. per min. at 
both sea level and 5,000 ft., while the 
absolute ceiling was raised by 2,400 ft. 
Pilots flying with a feathered Hydro- 
matic reported considerable improve- 
ment-in the airplane’s trim and handling 
characteristics over previous one-engine 
trials, while the drag coefficient of the 
airplane was reduced by as much as 12 
per cent. 

Ranging from 8 ft. 3 in. to 10 ft. in 
diameter, the smaller Hydromatic is vir- 
tually unchanged in design from the 
propellers of up to 161/¢ ft. diameter that 
equip present air liners. The blades are 
of lightweight duraluminum alloy. 
Hamilton Standard Propellers Division 
of United Aircraft Corporation. 


Electric Soldering lron 


The Hexacon P-150 soldering iron is 
designed to afford a large reserve of heat 
at the correct soldering temperature, 
rather than merely high heat. This 
“balanced heat’’ prevents the iron tem- 
perature from lowering to any appreci- 
able degree under continuous operation. 
Instead, the over-sized scale-resisting 
alloy core acts as a heat reservoir, stor- 
ing heat at the correct temperature in 
quantity. Danger from overheating is 
stated to be negligible because the hexa- 
gon-shaped surface area dissipates 20 
per cent more heat than a round hous- 
ing. 

Further, the hexagon-shaped barrel 
protects the element from injury and 
permits clamping in a vise for easy tip 
removal. Hexacon Electric Company, 
Roselle Park, N.J. 


Rotary File and Die Grinder 


The “‘Air Horse” is a 16-0z. pneumatic 
file and die grinder. It is 6'/2 in. long 
and 1'/, in. in diameter. It is rated at 
1/, hp., 19,000 r.p.m., with a maximum 
speed of 25,000 r.p.m. The motor is a 
vane type, the same type as used in 
large-sized pneumatic tools. It is 
stated that even under heavy loads the 
speed is maintained. Dust and chips 
are blown away by the exhaust of air 
from ports at the chuck end of the 
grinder. Large, precision-type bearings 
are used throughout the tool. The col- 
let chuck is of the double-grip type so 
that the flexible sleeve may hold both 
oversize and undersize shanks. The 
standard chuck is made for tools having 
1/,-in. shank, or a flexible sleeve may be 
obtained for '/s-in. or shank. 
The tool is available with either “lever” 
or “button’’-type control, and is capable 
of handling wheels up to 1'/, in. maxi- 
mum diameter. Ideal Industries, Inc., 
Syeamore, IIl. 
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Nickel Electrode for Welding 


The Ni-Rod electrode was introduced 
a few months ago and has been widely 
used for all types of cast-iron welding. 
It is reported that the rod minimizes the 
troubles that have marked cast-iron 
welding heretofore. Its deposit is both 
strong and machinable. Being nickel, it 
is actually much stronger than cast 
iron itself. Fusion of the deposit and 
the parent metal is so thorough that it is 
claimed to be virtually impossible to 
knock loose a Ni-Rod weld or overlay. 

It is stated that welders have found 
the arc to be stabie in all positions. The 
deposit washes evenly up against the 
sides of the joint. The rod does not 
undercut or leave narrow grooves to 
trap flakes of slag that would weaken 
the weld as subsequent passes are made. 
This, in combination with the chemical 
nature of the flux itself, makes it easy 
to remove the slag from the bead. 

There are three fields of cast-iron 
welding in which Ni-Rod is generally 
used. The first and largest is general 
repair and maintenance of cast-iron 
parts and equipment. This includes 
welding cracked and broken castings 
and building up worn surfaces such as 
wheels and die faces. Machinability 
may often be another necessary quality, 
when a casting has cracked or broken in 
one of its operating surfaces or across 
threaded bolt holes. 

The second large field for Ni-Rod is 
remedying minor flaws in new castings. 
Filling a blowhole or building up an 
unglersize area is said to be easily accom- 
plished. When the spot has been 
finished by machining or grinding the 
close color match between the deposit 
and cast iron makes it almost impossible 
to see where the casting has been welded. 

Ni-Rod has also been used as a pro- 
duction tool. One company reported 
excellent results leading to increased 
efficiency when they used Ni-Rod to 
weld steel bars to a casting. The Inter- 
national Nickel Company, Inc., New 
York. 


Improved Metal Dowel 


An improved type of metal dowel for 
metal patterns and core boxes is de- 
signed to increase economy and effi- 
ciency in foundry work. It is known as 
the Master Sure-Lock dowel and is so 
designed that it may be quickly and 
accurately inserted. A new type of 
shoulder and a taper-fit body are stated 
to insure tight anchorage. The head of 
the male part is round. A new type of 
wrench is provided for tightening these 
dowels without danger of stripping. 
The Kindt-Collins Company, Cleveland. 


Automatic Radio Compass and Loop 


A new lightweight Lear automatic 
radio compass, with the loop antenna 
housed in a special plastic ‘“bubble,’’ is 
only 4 in. in diameter yet it has greater 
sensitivity than many of the larger loops. 
The transparent plastic “blister” in- 
stallation was tested on a new Model 18 
Beechcraft and recorded only 0.60 Ib. 
drag at 180 m.p.h. 
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Where's the best place to kill “BUGS” 


Ironing out the “bugs” brought to light in 
flight tests is often a costly affair. Exterminate 
the bugs in the blueprint stage and you save no 
end of trouble. It is here that Alcoa engineers 
can be of service. 

Following the historic first flight at Kitty 
Hawk, North Carolina, some of the scientists 
at Alcoa’s Aluminum Research Laboratories 
became aircraft design “‘entomologists’. They 
set out with the men of aviation to study the 


requirements of aluminum for aircraft . . . build 


case histories and catalog every species of “‘bug’”’ 


apt to creep into airplane specifications. 

The result? Today, Alcoa can offer you 
more years of experience and more data on 
aluminum for aircraft than can be found any- 
where else. 

To all aircraft engineers, if you are in doubt 
about any characteristics of an aluminum alloy 

call your nearby Alcoa sales office, or write 


ALUMINUM COMPANY OF AMERICA, 2142 Gulf 


Building, Pittsburgh 19, Pennsylvania. 
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One of the innovations included in the 
new ARC loop antenna is the use of a 
Lear servo unit that automatically 
rotates the loop to the usual null posi- 
tion when tuned to any particular sta- 
tion. The servo is a combination dyna- 
motor, power supply, and gear attach- 
ment with a clutch arrangement. Lear 
Incorporated, Grand Rapids, Mich. 


Spring-Locking Fastener 


The Lion fastener, developed to with- 
stand load strains and vibration on 
Army and Navy combat planes, is now 
available for application to peacetime 
products. It is a positive locking device 
to be applied to removable plywood, 
metal, or plastic strips, channels, hous- 
ings, or panels. It consists of two parts, 
a stud and cantilever spring assembly. 
The stud is of solid one-piece construc- 
tion with shoulders forged in opposite 
sides, which form the locking member. 
Studs are available with round head, 
flush head, or wing head. The spring 
assembly, composed of cantilever-type 
spring and base, is a preassembled unit, 
ready to install. The base forms a sup- 
porting member for the spring under ex- 
treme loads. The spring, of floating- 
leaf construction, is held by retained 
lugs at each end of the base. It is 
formed with a double set of grooves and 
cams which firmly interlock with the 
notched shoulders of the stud. 

A quarter-turn of the head locks the 
stud positively. Forged shoulders of the 
stud are rigidly held by the double set 
of grooves and cams and by constant 
tensional resistance of the spring. Under 
excessively heavy tension or shear loads, 
the base supports the center section of 
the spring, limiting its deflection. This 
prevents loss of spring tension and also 
limits the separation distance between 
the outer sheet and the structure. The 
floating-leaf spring construction com- 
pensates for misalignment when fasten- 
ing. Installation time is short since 
there are only two parts to be spot 
welded or riveted in place. The fast- 
eners lock and unlock from one side 
only. There are no catches to release or 
nuts to remove from inside. No special 
tools are required. 


Standard laboratory tests conducted 
by aircraft manufacturers and inde- 
pendent testing laboratories reveal the 
following physical properties of the No. 
5 Lion Fastener: tensile strength, 
1,425 lbs. ; shearing resistance, 1,950 lbs.; 
initial tension, 55 to 65 lbs. Vibration 
tests of 3,600 cycles at '/i.-in. amplitude 
with 175 lbs. load for 25 hours failed to 
loosen the tight lock. Opened and 
closed 40,000 times at the speed of 100 
per min., the fastener did not show any 
appreciable wear. Its cadmium finish 
resisted corrosion for 250 hours in a 20 
per cent salt-spray test. Lion Fastener, 
Inc., Rochester, N.Y. 


“Skyline” Aircraft Radio 


The “Skyline” aircraft radio trans- 
mitter is primarily designed to meet low- 
cost, lightweight, standard-service re- 
quirements of the private flier, but is , 


INDUSTRY PUBLICATIONS 


The Lion Spring Locking Fastener. 


equally adaptable for stand-by service 
in larger commercial aircraft. 

The new Model ART-1 comprises an 
8-watt, 3,105-ke. crystal-controlled’ unit 
with a working range of 15 to 30 miles 
ona fixed antenna. An efficient antenna 
loading coil, adjustable for resonance 
with any fixed antenna from 11 to 40 
ft. long, provides maximum radiation. 
The transmitter and power supply are 
incorporated in a single housing and are 
remotely controlled. 

Used with the Maguire Range Re- 
ceiver, the transmitter makes possible a 
new combination for the private flier. 
It is suggested that the owner first ac- 
quire the inexpensive range receiver, 
Model ARR-1, as a primary flight con- 
trol instrument for “flying the beam.” 
Then when the need arises, he can add 
the new ART-1 transmitter and be able 
to communicate with busy airports, re- 
quest weather conditions ahead or aloft 
when flying cross-country, or seek aid in 
case of emergency. Should any trouble 
occur in the plane’s electrical system, 
such as a dead storage battery or power 
supply failure, the ARR-1 receiver still 
provides dependable reception because 
it is self-powered. Maguire Industries, 
Inc., Bridgeport, Conn. 


Improved Metal-Crimping Tool 


A device with which sheet metal up 
to 16-gage may be crimped either at the 
bench, on the job, or after installation, 
will work equally well on straight-edged 


The Glenn L. Martin Company's improved 
metal crimping tool. 
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metal, sheets, or pieces curved to any 
shape, on the inside of blanked-out 
holes, or wherever crimping on sheet 
metal may be required. 

In its general shape, it is somewhat 
like a tool used by shoemakers to crimp 
pieces of leather together. Two round 
dies are mounted on the frame of the 
tool, one die having a projecting edge, 
the other being rounded to fit. The 
dies are held together by spring tension 
and an adjusting screw to fit them for 
various thicknesses of metal. 

Turning a crank attached to the shaft 
of.the flanged die pulls the metal sheet 
between the dies. Held firmly against a 
guide, the edge of the metal is crimped 
to the desired shape. Only slight physi- 
cal effort is required for the operation 
and the time saved is at least half as 
compared with other hand tools that 
would perform the same job. 


The tool may be operated by clamp- 
ing it in a bench vise. By substituting 
a wheel for the handle the tool can also 
be used directly on the piece needing 
crimping after it has been installed in 
the airplane, or a new crimp can be put 
into a piece of sheet metal without hav- 
ing to remove the piece from the airplane. 
Ratchet wheels may be installed in the 
device to prevent slipping, because, being 
small and handling only the thinner 
sheets of metal, the gears will not un- 
mesh sufficiently to become separated. 

One of the most important factors is 
that of safety. Most previous methods 
of hand crimping required a tool looking 
somewhat like an oversized pair of 
pliers, which had to be pulled around 
the edge of the metal by hand. Having 
no stationary guide, the device did not 
always give a satisfactory crimp. It also 
was dangerous, as the tool sometimes 
slipped off because of the pull necessary 
to make it operate, resulting in injury 
to the operator’s arm.. The Glenn L. 
Martin Company, 


Aircraft Battery Charger 


Both 12- and 24-volt aircraft batteries 
can be charged by a double-commuta- 
tor, dual-voltage generator set. Avail- 
able in four models of 3-, 6-, 9-, and 12- 
battery capacity, the generator was de- 
signed especially for charging 12- and 
24-volt aircraft batteries simultaneously. 
Six-volt batteries also can be charged by 
connecting two in series on the 15-volt 
circuit. 


The Model No. 502 generator is con- 
stant-voltage, compound-wound with 
interpoles, rated 1'/; kw. 100/50 amp. 
at 15/30 volts, d.c.. This dual-voltage 
generator delivers 15 volts at 100 amp. 
with the commutators connected in 
parallel, or 50 amp. at 30 volts when they 
are connected in series. A 3-phase, 4- 
hp., 220/440 volt, 60-cycle, across-the- 
line induction-type motor and the exciter 
are built on a common shaft with the 
generator. The exciter maintains con- 
stant voltage and guards against polarity 
reversal, 

The control cabinet houses two am- 
meters (one for each commutator), one 
voltmeter, voltmeter switch to read the 
voltage of either commutator, field 
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Hheaible to FURNACE and PRESS 


FLEXIBLE FUEL LINES on this gas-fired 
annealing furnace (above) permit removal 
of burners for adjustment without discon- 
nection of lines. American Seamless Flexible 
Metal Tubing . . . made in an alloy selected 
for its resistance to the type of gas used as 
fuel ... proves well suited to this job, and 
is easy to install. 


LIVE STEAM FOR FORMING HATS is 
fed through this maze of connectors (right) 
to hat-forming presses. American Seamless 
is used because it withstands heat and corro- 
sion, permits ready opening and closing of 
presses. 


EAT, vibration, pressure, movement, abrasion or 
H corrosion may very well raise havoc with the 
type of flexible connections you now employ. If so, 
look into the possibility of doing a better, safer, more 
economical job ... with American Flexible Metal 
Hose or Seamless Flexible Metal Tubing. 

Specially engineered assemblies of these durable 
products have solved serious problems for countless 
other manufacturers. The applications illustrated 
are typical. For detailed information, write for 
Publication $S-50. 


46348 
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METAL HOSE 
THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 
General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 


In Canada: Axaconna Amenican Brass 
New Toronto, Ont. 
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rheostat, a two-pole, single-throw dis- 
connect switch, across-the-line magnetic- 
type motor-starting switch with start- 
stop push-button station, and three d.c. 
distribution terminals. 

The battery-charging panel is 4 ft. 
long by 9 in. wide and has stations for 
charging three batteries. Each station 
has a rheostat giving the advantage of 
17 different charging rates, 0-75 amp. 
d’Arsonval-type surface-mounted am- 
meter to indicate the rate of charge, and 
a single-pole, double-throw knife switch 
for charging on either 15 or 30-volt cir- 
cuits. It is mounted in an angle-iron 
frame and provided with battery leads 
and standard for mounting on a battery 
bench. Motor Generator Corporation, 
Division of The Hobart Brothers Com- 
pany, Troy, Ohio. 


Composition for Steam Cleaning 


Oakite Composition No. 92 is a fine, 
gray-white powdered material especially 
compounded for a wide variety of steam 
cleaning jobs. It dissolves readily in 
hot water to give a clear, yellow solution. 
It can be made up, with proper care, at 
a ratio of 8 oz. per gal. and even higher, 
although a concentration range on light 
to heavy-duty cleaning requires only 
from '/s to 2 oz. per gal. For stripping 
certain types of paint, 3 to 4 oz. per gal. 
will be found effective and may be used 
in conjunction with any type of steam 
gun or self-contained steam generator. 
It is not recommended for tank- or 
spray-type washing-machine cleaning. 
The composition does not have the 
tendency to clog the coils of steam- 
generating equipment because of its 
ability to prevent lime and magnesium 
scale formations. Oakite Products, Inc., 
New York. 


Swiss-Type Converter 


The Oxford Swiss-type converter is 
designed to make any lathe or similar 
tool into a quantity-production machine 
for multidiameter parts. The manufac- 
turer states that it can be used with any 
standard lathe, old or new. Tooling is 
by means of simple cams, which the 
user can make in his own plant. When 
not in use, the converter can be removed 
and stored, so that the lathe can be used 
for other work. 

The tool is intended to produce 
practically any desired part from a 
needle point to '/. in. outside diameter 
and from '/, in. length to 6 ft. Ground 
stock is unnecessary, production being 
fast and accurate with any kind of cold- 
finished stock, including stainless steel, 
ordinary cold-rolled steel, brass, alu- 
minum, ete. Oxford Engineering, Inc., 
Oxford, Mich. 


Long-Range Weather Forecasting 


A new technique long-range 
weather forecasting has been developed 
by the Pacific-Alaska Division of Pan 
American World Airways. Whereas 
formerly the forecasts were made for 24 
hours in advance, the improved tech- 
niques now make it possible to forecast 
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weather up to 15: days in advance. 
Weather forecasts for extended periods, 
originally developed by the U.S. Weather 
Bureau for climatological purposes, 
have been applied to aviation operations. 
This permits the Traffic Department to 
confirm additional reservations several 
weeks in advance for the new high- 
speed Constellation Clippers. 

Because of the long distance involved 
in over-ocean air travel and the vari- 
ability of the upper wind conditions, the 
quantity of fuel carried on each Clipper 
flight varies considerably from trip to 
trip. Pan American World Airways 
System. 


New Technique for Radio Reception 


Increased safety for aircraft passen- 
gers, closer maintenance of standards in 
commercial production, and increased 
efficiency in radio communications are 
promised from the postwar development 
of a new branch of electronics, known as 
the panoramic technique. After service 
in many wartime devices, the panoramic 
technique of radio reception is being 
used in peacetime products that have 
many applications, including the Strato- 
scope, an anticollision device for air- 
planes. The panoramic technique of 
radio reception is a method of receiving 
several radio signals simultaneously on a 
visual screen while receiving one signal 
audibly. It is opposed to normal radio 
reception which blocks out all except 
the single audible signal. 

The Panadapter, which converts any 
normal superheterodyne receiving set 
into a panoramic receiver, is now being 
used by commercial stations and by 
amateurs to control relay nets and to 
monitor other transmissions. In another 
application, the principle is applied to 
the Stratoscope, an aircraft navigation 
and anticollision device that will also 
supplement air-traffic control and land- 
ing devices. It is stated that in the 
latter use, the Stratoscope will offer 
control towers the one factor that radar 
systems fail to supply, that is, the alti- 
tude of incoming planes. 

The Panalyzor, still another applica- 
tion, is a laboratory testing instrument 
used by industrial producers to measure 
several components and compare them 
with a standard. Because it is a visual 
method of receiving radio signals, the 
panoramic technique makes it possible 
to view radio signals of every type, at 
the same time, over a wide range of fre- 
quencies. While receiving one desired 
frequency in the loud speaker, the radio 
operator can observe visually all the 
signals on either side of the center fre- 
quency on the wave band to which he is 
tuned. 

An electronic frequency-modulated 
oscillator in the panoramic equipment 
sweeps through a range of frequencies 30 
times per sec., displaying the signals on 
a cathode-ray tube screen, each signal 
as an inverted “V.”” The screen is cali- 
brated so that the operator may deter- 
mine the frequency of each “pip” and at 
the same time read the signal intensity 
as indicated by the height of the peak. 

Invented before the war, the new 

, technique found its first widespread use 
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in wartime developments. The armed 
forces used panoramic equipment to 
locate and jam enemy radar, to monitor 
enemy broadcasts, to locate off-fre- 
quency broadcasts from their own trans- 
mitters, and to control networks of 
walkie-talkie and other transmitters. 
ame Radio Corporation, New 
York. 


Liquid Detergent 


A new type of detergent for use in 
steam cleaning has been developed. 
Because it is a water-soluble liquid, in- 
stead of a powder, it is stated that inter- 
ruptions of service required to remove 
undissolved powder from cleaning equip- 
ment are eliminated. Another advan- 
tage is that the solution need not be pre- 
mixed. This detergent is suitable for 
use in cleaning airport equipment and 
other applications. The Penetone Com- 
pany, Tenafly, N.J. 


Model PA-6 Skysedan 


Preliminary details of the Piper four- 
passenger Skysedan, Model PA-6, show 
that it is an all-metal low-wing mono- 
plane. The airplane has been under- 
going flight testing in recent weeks and is 
scheduled for production in 1947. Pow- 
ered by a 165-hp. Continental six-cylin- 
der, air-cooled engine, and equipped 
with electric starter and generator, the 
plane was designed primarily as a family 
plane for the personal pilot and an all- 
purpose craft for the charter operator. 
The cabin seats two persons forward and 
two in the wide rear seat. 

A notable feature is the ‘“‘turret-top” 
cabin roof which provides 360° vision. 
The Vee-shaped air-liner type wind- 
shield is fitted with windshield wipers, 
believed to be the first installation of 
such equipment on personal aircraft. A 
wide door that also comprises a section 
of the cabin roof provides easy access 
to the interior. The low position of the 
wing’s trailing edge permits an easy 
step onto the wing walk. Baggage 
averaging 25 lbs. per passenger is car- 
ried under the rear seat, and there is a 
large space below the rear window for 
coats and other light baggage. A heavy 
I-beam structure aft of the door pro- 
vides protection in case of nose-over. 

Although the prototype Skysedan has 
fabric-covered wings, standard produc- 
tion models will have a stressed-skin 
metal surface. The wing structure is of 
extremely simple design that eliminates 
many ribs and other small parts that 
are expensive to assemble. The fuse- 
lage is of equally simple design and con- 
struction. Tail surfaces are of all-metal 
santilever structure. 

With a top speed in excess of 160 
m.p.h., the cruising speed of the Sky- 
sedan with a 100-hp. engine is 140 m.p.h. 
Its most economical cruising speed is 120 
m.p.h. using 40 per cent power. At 
normal cruising speed with 40 gal. of 
gasoline the range is 620 miles. Land- 
ing speed is reduced to 49 m.p.h. by use 
of split flaps. The landing gear, which 
has a tread of 140 in., is electrically re- 
tractable. Gross weight is 2,400 lbs. 
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“War was never 


like this’ ... says nc 730 


"Thad tt soft in the Army... Declared surplus, 
bought by Maryland Airlines, first of my type 
to be modified for commercial flight, given a 
new paint job...I went to work on July 20, 
1945, on the Washington, D. C.— Rehototh, 
Del., stretch... Made 7 round trips a day and 
14,400 route miles in the first ten days—some 
with weather a duck wouldn’t like! ... The 
100-hour checks came every 7 days! ... Have run 
more than 3,000 hours, 416,000 route miles 
since August ...War was never like this!” 


economy, and easy, low cost maintenance—no one 
can find an engine better suited to small transport 
requirements than the Jacobs.” 


“NC 730 with Jacobs R-755-9 
engines inaugurated ourservice,” says 
James E. Ryan, Vice-President of 
Maryland Airlines, soon to connect 
Washington, D.C., Baltimore and ten 


Such a record requires no elaboration... And 
now available is the improved version of the R-755-9 
...the Jacobs R-755A which delivers 33% more 
power with no increase in weight, consumes even 
less fuel and oil per hp hour! Other new Jacobs 


other Maryland and Delaware cities. engines. ..with many valuable innovations, designed 


"Together with three other Cessna 
UC-78’s put in service later, these 
Jacobs-powered transports travelled more than a 


million miles in less than a year—with only routine 


to meet current and future installation requirements, 
built with basic stamina that assures continued peak 
performance, dependability and economy 


... are well worth waiting for!... Jacobs 3 
eugine care, service and overhaul! ... For absolute Aircraft Engine Company, Division of 


dependability, top performance, operating Republic Industries, Inc. 


ACOBS.. 


~ Division of Republic Industries, Inc. 
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The PA-6 is a successor to the orig- 
inal Piper PT low-wing trainer de- 
veloped at the outset of the war. Tested 
‘features of the PT are incorporated in 
the Skysedan, such as the landing-gear 
installation which was proved by hun- 
dreds of hours of use in take-offs and 
landings all over the United States. 
Piper officials emphasize that the plane 
is still in the experimental stage, that 
many additional refinements and im- 
provements will undoubtedly be in- 
corporated in production models, and 
that the craft would not be in produc- 
tion until the middle of 1947. Measure- 
ments of the PA-6 available for release 
at this time are overall length, 26 ft.; 
overall height, 7 ft.; wing span, 34 ft. 
Sin. Piper Aircraft Corporation. 


Sealing Nut 


The Sealnut is a new mounting-and- 
sealing nut that prevents dirt, water, 
or gas from entering equipment panels 
around switch and control shafts. An 
elastic sleeve tightly grips the protrud- 
ing shaft or switch handle. The base 
of the nut is sealed to the panel by an 
internal rubber ring that permits metal- 
to-metal contact between nut and panel, 
to insure a solid mounting. 

Applications of the nut include pres- 
surized and moistureproof equipment, 
whether operating submerged, at high 
altitudes, or in any way exposed to the 
elements. It finds many common in- 
door uses for protecting equipment used 
in the presence of dust and corrosive 
fumes. It can be substituted for the 
standard mounting nut on components 
of equipment now in service without 
further alterations. Radio Frequency 
Laboratories, Inc., Boonton, N.J. 


Details of the XP-84 Jet Fighter 


The Army Air Forces jet fighter plane, 
the Republic XP-84 Thunderjet, has 
been demonstrated to have a speed of 
more than 590 m.p.h., a service range of 
1,000 miles, and a service ceiling of 
more than 40,000 ft. At the first formal 
public showing of the XP-84, held for a 
group of more than 200 correspondents 
and ranking Army officials at Wright 
Field, the Air Matériel Command an- 
nounced that the Thunderjet has been 
in the air more than 20 times since its 
initial flight February 28 and has per- 
formed satisfactorily. 

The Thunderjet was designed and 
built under the joint supervision of 
Republic Aviation Corporation and the 
Air Matériel Command. It is about the 
same size as the Lockheed P-80, having 
a wing span of 36 ft. 5 in. and an overall 
length of 37 ft., as compared with the 
P-80's 39-ft. wing span and length of 
34 ft.6in. The XP-84 weighs approxi- 
mately 1,000 lbs. more than the P-80, 
which weighs 8,000 Ibs. One of the most 
striking differences in outward design is 
that the XP-84 air scoop is located in 
the nose of the plane rather than having 
scoops on the side. 

The Thunderjet is flush riveted, highly 
polished, and exceptionally clean in de- 
sign. It is equipped with a tricycle re- 
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tractable landing gear and is powered 
by a General Electric jet engine. Among 
other features listed for the XP-84 are 
the jettisonable bubble canopy, which is 
electrically operated and permits the 
pilot to open the canopy at all air speeds 
and jettison prior to emergency exit; a 
specially constructed pilot-ejection seat 
to provide emergency exit at high 
speeds; a pressure cabin fully air- 
conditioned to relieve pilot fatigue; 
provisions for carrying wing-tip mounted 
external fuel tanks to obtain maximum 
range with minimum increase in drag. 
The rear section of the fuselage is 
quickly removable to permit complete 
replacement of the engine in 50 min. 
The Thunderjet also features a new 
high-speed thin air- 
oil. 

Tests on the first XP-84 prototype 
are still under way at the A.A.F. test 
base at Muroc Dry Lake, Calif. Re- 
public Aviation Corporation. 


New Air Liner for Cairo Route 


Twelve Handley Page Halton air- 
craft, which is the civil version of the 
Halifax C.VIII military transport, have 
been ordered for British Overseas Air- 
ways Corporation. They are expected 
to be used on the England-Cairo route. 

The report of the proving flights of 
the two aircraft used on the route to 
West Africa shows that they were effi- 
cient and economical in operation. The 
4,434-mile journey was from Hurn to 
Accra, commencing in English winter 
conditions and quickly entering sun- 
baked conditions in Morocco and the 
tropic humidity of West Africa. Despite 
this, one aircraft was flown at the equiv- 
alent operating rate of 3,061 hours per 
annum and the other at 2,691 hours. 

B.O.A.C.’s report said that it was 
originally intended to operate this serv- 
ice for 3 months, but after 2 months of 
running sufficient data were available to 
prove that both the aircraft and the en- 
gines were suitable for the work. The 
round trip—8,870 statute miles—took 
an average of 45 hours, the aircraft 
cruising at 205 m.p.h. at 10,000 ft. on 
approximately 50 per cent take-off 
power of the engines. Air miles per 
gallon averaged 1.05. 

An outstanding feature of the flights 
was the low cost of maintenance. For 
every flying hour, less than 4 man- 
hours were employed on the ground in 
direct labor on the aircraft and engines, 
an exceptionally low figure and a reflec- 
tion of the easy maintenance of this air- 
craft. 

Baggage, freight, and mail will be 
carried in two compartments, one in the 
nose and another in the bomb bay under 
the fuselage, which has been modified 
and enlarged with a pannier. The possi- 
bility of converting the bomb cells in 
the wings into additional cargo space is 
being investigated. The Society of 
British Aircraft Constructors. 


Dial Comparator 


A new Standard dial comparator, 
designated as Model No. 107, is suited 
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to a wide variety of uses because of the 
extensible indicator support arm and the 
tapped holes in the platen for securing 
the work. Any dial indicator having a 
standard AGD lug-type back may be 
used. 

By means of a double clamp arrange- 
ment, the indicator support arm may be 
slid up or down on the vertical column, 
swung to any angle in either a horizontal 
or vertical plane, and moved to place 
the indicator at the desired distance from 
the column. Setting is facilitated by a 
vernier screw. A friction washer con- 
cealed in the swivel prevents the indi- 
cator arm from dropping unintentionally 
when the clamp is loosened for adjust- 
ment. 


Working area of the platen is 6 in. by 
9 in. Five tapped holes on either side 
are spaced 1!/, in. and will receive 
1/,-in.-20 bolts for securing the piece 
being checked. Standard Gage Com- 
pany, Poughkeepsie, N.Y. 


Fellowships in Hydrodynamics 


The Experimental Towing Tank, a 
unit of Stevens Institute of Technology, 
announces the establishment of several 
Fellowships for graduates of engineering 
colleges who are interested in learning 
the techniques of model tests of ship and 
flying-boat hulls, as well as in acquiring 
experience in the broader principles of 
hydrodynamic research in which the 
Tank is engaged. 

Each Fellowship will be for 1 year 
and may, in special instances, be ex- 
tended an additional year if mutually 
desired. The value of each Fellowship 
will be graded in consideration of the 
educational background and experience 
in the field of hydrodynamics. Fellows 
with a Bachelor of Science degree or its 
equivalent, but without experience, will 
receive $150 monthly, with increases up 
to a maximum of $250 monthly for 
Fellows with 1 or more years of gradu- 
ate study, experience in hydrodynamics, 
or both. 

Fellows will work as regular members 
of the staff during the operating hours 
of the Tank on actual research programs. 
As far as conditions will permit, oppor- 
tunities will be given for experience in 
experimental work, computation, inter- 
pretation of results in each of the major 
types of research work; the steering 
and turning of ships; the hydrodynamic 
characteristics of flying boats; resistance 
and powering of ships; _ sailing-yacht 
studies; and special research investiga- 
tions as they may arise. In special 
cases Fellows may concentrate in one 
field, should this be desirable. 


While no regular graduate-school 
courses are a requisite part of the Fellow- 
ship, opportunity will be provided, when 
practicable, for a Fellow to enroll in 
graduate courses at Stevens Institute of 
Technology or at some neighboring 
graduate school. Operating hours at the 
Tank require that such courses, except 
in special instances, be undertaken in 
evening classes. In general, the Tank 
will provide tuition for appropriate 
courses. Opportunity can also be pro- 
vided for a Fellow to prepare from his 
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2 SERVICE STORIES 
to help you choose a durable metal 


for HEAT TRANSFER equipment 


You need more than good conductivity 
—you need a metal whose surface 
will remain free of corrosion and scale 


This flash-type boiler (located in the engine ex- 
haust stack of airliners) provides a uniform 
cabin temperature of 70° F. 


Heated by the exhaust, the sealed-in water 
supply is converted into steam for cabin heat- 
ers. After giving up its heat, the steam is con- 
densed and returned to the boiler. 


These boilers, made entirely of one metal, 
Here’s a heat exchanger used on Lockheed planes. 
den heels of the 200° F. return water. And, they a ‘Taking heat from the engine exhaust cigs it 
must remain free from scale and corrosion for © © ©6Supplies large volumes of hot air to de-ice wings. 


top efficiency. The entire unit is made of one metal. 


Inconel (an 80 Nickel-14 Chromium alloy) 
has long been specified for this tough job. The f : 
reason is readily apparent. Just look at the ... Withstand the searing heat of exhaust gases 


That metal must— 
é boiler shown. After 1100 hours’ service, it is b 3 without suffering serious oxidation 


still in almost perfect condition. . stand up under the corrosive attack of high- 


octane exhaust 


... permit a strong, yet lightweight, unit that 
f can withstand the vibration stresses 
~ 
f ... endure the thermal shock of sub-zero intake 
v ; air and the hot blast of exhaust gases 
If you have a heat transfer problem , ... undergo all the fabricating operations that 
that thermally durable Inconel might solve, : must be employed to shape the parts and as- 
\, send for: “HEAT TRANSFER THROUGH a semble them into a complete unit. 
‘ ee 4 The one metal offering all these properties is 
Or, if you have any application § Inconel—an INCO Nickel Alloy. 
where you want long life at high tempera- H 
tures, investigate Inconel. INCO Tech- E Before Inconel was tried, previous designs failed 
nical Service is always ready to ‘| in less than 100 hours. With Inconel, Lockheed 
help you work out individual » now gets the desired performance and life. 


designs. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wail Street, New York 5, N. Y. 


| NICKEL ALLOYS WONEL* MONEL’ “HR MONEL® MONEL* - “S” MONEL* INCONEL* WICKEL + “L” WICKEL® WICKEL* | 


L *Reg. U.S. Pat. Of. 
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vork at the Tank either a master’s thesis 
or a doctor’s dissertation, subject to 
arrangements made in advance with the 
institution granting the degree. On 
completion of each Fellowship, a certifi- 
cate describing the work performed 
will be issued. Furthermore, the Tank 
will assist the Fellow in finding employ- 
ment in the field of hydrodynamics he 
chooses. 

A description of the facilities and a 
résumé of the work done are published 
in the illustrated Tenth Anniversary Re- 
port of the Experimental Towing Tank, 
a copy of which will be sent on request. 
Applicants for a Stevens Towing Tank 
Fellowship should submit a letter de- 
scribing educational background, giving 
in detail the courses in hydrodynamics 
or related subjects, and professional ex- 
perience. Applications should be sent 
to Prof. John P. Fife, Director of Per- 
sonnel, Experimental Towing Tank, 
Stevens Institute of Technology, Hobo- 
ken, N.J. 


Sensory Torque Wrenches 


The Sturtevant sensory torque wrench 
permits the measurement of preset 
torque by sight, sound, and feel. When 
the preset torque has been reached, the 
sensory mechanism sounds a loud and 
distinct click and imparts a definite im- 
pulse to the hand. The applied torque 
can also be read on the dials which are 
readable from all working angles. 

Four new models have been added to 
the group as follows: Model 8200, 
capacity 0 to 200 ft.-lbs., calibrated in 
5-ft.-lb. steps; Model $300, 0 to 300 ft.- 
lbs. in 10-ft.-lb. steps; Model S2400-K, 
0 to 2,400 in.-lbs., in 50-in.db. steps; 
and Model S3600-I, capacity 0 to 3,600 
in.-lbs., calibrated in 100-in.-lb. steps. 
These four models are equipped with 
’/,-in. drive squares. The P. A. Sturte- 
vant Company, Addison, IIl. 


DC-6 to Have Thermal Ice Prevention 


The Douglas DC-6 commercial air 
liner is to have combustion aircraft 
heaters for thermal ice prevention of 
wings and empennage as standard equip- 
ment. A Janitrol aircraft heater is 
located on each wing of the DC-6, just 
outboard of the outboard engine, and a 
third unit is in the rear of the fuselage 
and just forward of the vertical stabi- 
lier. Cabin heat is obtained from 
another unit located amidship in the 
“belly” space below the floor of the pres- 
surized cabin. They are especially de- 
signed, large-capacity heaters of uni- 
form size and are interchangeable. 
They are designed for ram-air operation 
or in conjunction with the cabin super- 
chargers. They take fuel from the en- 
gine fuel supply and have a heat output 
as applied to the DC-6, ranging up to 
310,000 B.t.u. per hour, varying with 
the speed of the airplane and resultant 
ram pressure. 

An intensifier duct carries hot air 
from the combustion heater along each 
Wing, with hot air entering the ice-pre- 
vention plenum at several points. This 
Plenum is formed by a vertical web. 
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SCHUMATIC FOR HEATER ACCESSORWS CONTAINERS 


Illustration Courtesy Surface Combustion Corporation 


Janitrol combustion heaters will be standard equipment on the Douglas DC-6, for thermal 
anti-icing and cabin heating. The double wing construction, shown at the lower right, per- 


mits even distribution of hot air for anti-icing. 


Between the leading edge and the front 
spar, the wing is of double construction. 
Hot air is forced out at nigh velocity, 
through a horizontal slot in the inner 
skin, against the inside of the surface 
being anti-iced. After serving its pur- 
pose, the air is exhausted at three ports 
in the wing surface near the rear spar 
over the wing flaps. Empennage ice 
prevention is accomplished in the same 
manner. Three ducts to each of the 
three empennage sections are used to 
carry the hot air to the leading edges. 

The heaters operate only under po- 
tential icing conditions, which exist only 
a fraction of total flying hours. The 
manufacturer anticipates that the units 
used for this purpose will operate four 
times as many flying hours as the ‘cabin 
heater without requiring the usual rou- 
tine servicing, which takes place at about 
every 1,000 hours for cabin heaters. 
Any one of the heaters scheduled for 
servicing may be replaced in approxi- 
mately 5 min. 

The dual spark ignition system on the 
large-capacity heaters, of reinforced 
construction and especialy designed for 
the Douglas DC-6, is one of the new fea- 
tures. A sealed accessories container, 
which may be quickly detached or 
connected to the heater unit, contains 
two identical control assemblies ar- 
ranged in parallel. Only one set con- 
trols the heater, but in event of faulty 
operation or the failure of one part, the 
other set takes over the control of the 
fuel supply. Each of the control series 
includes a fuel filter, fuel shutoff sole- 
noid valve, air loaded fuel pressure regu- 
lator, and cycling fuel solenoid valve. 
There is one fuel pressure indicator. 
The dual feature eliminates any need to 
carry complete stand-by heater units. 
The two high-altitude spark ignition 
systems used to insure instantaneous 
ignition are the same as the one proved 
by thousands of flying hours on the 
C-54. 


In addition to the safety features ob- 
tained by the control system, the venti- 
lated accessories container is piped for 
carbon dioxide which gives the same fire 
protection that has been provided for 
aircraft engines. Surface Combustion 
Corporation, Toledo, Ohio. 


High-Temperature Insulating 
Material 


Refrasil, a new mineral insulating ma- 
terial, has been developed by H. I. 
Thompson Company and Owens-Corn- 
ing Fiberglas Corporation. Engineers 
of the two companies state that the ma- 
terial will withstand sustained tempera- 
tures of 2,000°F., and flash peaks of 
several hundred degrees higher without 
loss of insulating efficiency. 

Developed primarily as a jet-engine 
cone and tail-pipe insulation and now 
in use in several of the new jet planes, 
Refrasil also is reported to have value 
at any point on a conventional plane 
where extremely high temperatures are 
encountered. 

The material of this product is in- 
combustible, nonsustaining to fungi or 
vermin, and has a negligible moisture 
pickup. Supplied in batts of random 
lengths or in complete prefabricated 
blankets, boots, or covers, it is easy and 
rapid to install, and provides long and 
dependable service with little or no 
deterioration from continuous use at 
high temperatures. H. I. Thompson 
Company, Los Angeles. 


Ten-Channel Transmitters for Air-Line 
Communications 


Plans have been made for a network 
of radio-teletype circuits capable of 
operating at speeds up to 500 characters 
per min., which will give Trans-Canada 
Air Lines a highly flexible communica- 
tions system. Ten-channel, 5,000-watt 
transmitters already have been installed 
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SWITCH 


AN ELECTRIC DIAPHRAGM 
PRESSURE OR VACUUM SWITCH 


. .. and moderate in price 


For automatic low pressure control of either gases or 
liquids, where applications require ranges of from 
1-15 lbs. vacuum or 14-3 lbs. and 3-5 Ibs. pressure. 

This versatile Aerotec Switch is of the fixed differ- 
ential exterior adjustable range type, available with 
normally closed, normally open or double throw 
contacts... 10 amps. 115va-c. Light in weight (4 ozs.) 
and only 234” in diameter with a 44” N.P.T. nipple. 

Write for engineering data on the P-500 Aerotec 
Electric Diaphragm Pressure Switch. 


AEROTEC COMPANY 


WESTCHESTER AVE., WHITE PLAINS, N. Y. 
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A New WITTEK Hose Clamp 
For Personal Planes 


The great fund of aviation production knowledge 
developed during the war by aircraft parts man- 
ufacturers is now being turned to peacetime 
planes, commercial and personal. Wittek now 
offers manufacturers of these planes the FBP 
Hose Clamp. 

The new Wittek FBP Hose Clamp, made from 
stainless steel and having a band 12” wide, fol- 
lows the basic FB design, incorporating lighter 
construction and economy —yet retaining the high 
Wittek standards for dependability, high grade 
materials and good workmanship. 

In addition to the FBP, FBSS and WWD, Wit- 
tek manufactures a complete line of Hose Clamps 
of various designs. There is a Wittek Hose Clamp 
to meet every aircraft application. Write for full 


particulars. 


TYPE FBP 


TYPE FBSS 


WITTEK 


MANUFACTURING CO. HOSE 
4305-15 W. 24th Place, Chicago 23, lil. CLAMPS 


TYPE WWD 
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AIRPORT 
PLANNING 


By CHARLES FROESCH, 
Chief Engineer, Eastern Air Lines, Inc., 
and WALTHER PROKOSCH, 

Architect, Eastern Air Lines, Inc. 


The first book to consider the 

over-all picture 
This up-to-date book stresses the important 
relationship of airfield construction to the 
needs of thecommunity or region it is to serve, 
as well as its relation to aircraft characteristics, the operation 
and control of a large number of aircraft, and an integration of 
landing facilities with ground transportation centers of traffic. 
The problems of the small community as well as the large 
metropolis are considered. 


Contents include: The Airport and the Community; Present 


and Future Aircraft; Airway and Airport Traffic Control; 
Airport Types; Fundamental Airport Requirements; Airfield 
Planning; Airfield Construction; Airport Lighting; Airport 
Building Design; Hangar Design; Special Services; Special 
Problems and Miscellaneous Facilities. 

251 Pages Illustrated $7.00 


AIRPORT PLANNING is a companion book to AIRPORT ENGINEERING 

By Sharp, Shaw, and Dunlop, (Wiley, 1944, $5.50) 

ON APPROVAL COUPON 

JOHN WILEY & SONS, INC. 
440 Fourth Avenue, New York 16, N. Y. 
Please send me a copy of Froesch & Prokosch’s AIRPORT PLANNING on ten days’ 
appr yval. If I desire to keep the book, I will remit $7.00 plus postage; otherwise I 
wi 1 return the book postpaid. AER-7-46 
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Not oalid outside U. S. and Canada) 


Major airline desires heating and ventilat- 
ing, electrical, and instrument engineers. 
Give resume of ex- 
perience and qualifications by letter. 


Location: Midwest. 


Box 537 


Aeronautical Engineering Review 


Aircraft Engineering 


FOUNDED 1929 
The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.l.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 


50 cents post free 


Subscription: $5.25 per annum, post free 


During the War, a special feature is being 
made of reproductions and translations 
from the Foreign Technical Press 


BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London: : W.C.1 England 
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at Montreal and Moncton, N.B., and 
these will be followed by further installa- 
tions in Canada and elsewhere to pro- 
vide an efficient three continent-wide 
air-line communications system. 

The new transmitters have ten radio- 
frequency channels. Each channel is an 
independent assembly, in effect a com- 
plete transmitter, enclosed in a metal 
cabinet that can be rolled out for inspec- 
tion and repair. The equipment is ex- 
tremely compact and covers the fre- 
quency range from two to 20 megacycles. 

To permit installation of the complex 
antenna arrays required with high- 
powered, multichannel transmitters, the 
equipment is placed in a position remote 
from the airport where the air line’s 
communication center is located. 

Selection of an operating channel is 
performed by dialing from the communi- 
cations center, much the same as with a 
domestic telephone. It is stated that a 
new transmitting frequency can be set 
up in less than 5 sec., and that this fea- 
ture is important since T.C.A. handles 
approaching aircraft of other air lines, 
each working on a different frequency. 


INDUSTRY 


For transoceanic work, T.C.A. employs 
“diversity” receivers. To eliminate 
fading of high-frequency signals, this 


system makes use of two separate an- ' 


tennas. The outputs of these are com- 
bined so that when the signal in one is 
in the depth of fade, the signal in the 
other is at peak strength. This allows 
for uninterrupted communication. 
Trans-Canada Air Lines. 


Static-Discharge Devices 


Static-discharge leads, resembling 
small ‘‘whips” trailing from the wings 
and tail surfaces of air liners, are provid- 
ing a new and simple solution for the 
elimination of aircraft-radio static. The 
function of the new device, a wartime 
development by the Army and Navy, is 
to discharge static electricity from the 
plane’s metal surfaces before it has a 
chance to build up interference in the 
radio receiver. 

The device is attached at suitable 
points on the trailing edges of the wings 
and tail. Each unit consists of a cotton 
rope-like material impregnated with a 
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silver compound that gives it electrical 
conduction characteristics of fairly high 
resistance. All except the last 11/2 in. 
of the rope or wick is enclosed in a plastic 
tube. 

United Air Lines has adopted the de- 
vice for its twin-engined and _ four- 
engined Mainliners to replace the trail- 
ing-wire tail-cone static eliminator, the 
only disadvantage of which was its short 
service life. The new device is reported 
to be more durable. United Air Lines, 
Inc. 


Fast-Drying Enamel 


A fast-drying, durable baking enamel 
called Porciflex has been developed for 
finishing the metal parts of airplanes. 
It is stated that this enamel withstands 
weathering and is impervious to acids, 
alkalies, oils, and greases. It may be 
applied by spray, roller-coating machine, 
or dip methods, and is baked at schedules 
from 1 min. at 450° for sheet steel to 15 
min. at 275° for other metals. It is 
also adapted to infrared baking. H. V. 
Walker Company, Elizabeth, N.J. 


Washington, D.C. 


New York, New York 


New York, New York 


National Meeting Schedule 


Air Transport Meeting 
October 24, 1946 


Tenth Wright Brothers Lecture 
December 17, 1946 


Fifteenth Annual Meeting 
January 28-29-30, 1947 


it is proposed to present the paper. 


The Meetings Committee of the Institute invites participation in the technical. sessions of the Air 
Transport and Fifteenth Annual meetings of the Institute. 


Members or organizations wishing to submit papers for these meetings should send complete papers, 
or outlines or summaries, to the ing Committee at least three months prior to the meeting at which 
utlines or summaries should not exceed 1,000 words. 


All papers submitted will be considered for publication in the Journal of the Aeronautical Sciences 
or the Aeronautical Engineering Review. 


All correspondence should be addressed to 


The Meetings Committee 


Institute of the Aeronautical Sciences 
2 East 64th Street, New York 21, N.Y. 


Hotel Statler 


(Location to be announced) 


(Location to be announced) 
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eAn Appreciation 


TO CORPORATE MEMBERS OF THE 
INSTITUTE OF THE AERONAUTICAL SCIENCES 


Listed below are the leading aeronautical and industrial companies that make possible the publication of the 


Journal of the Aeronautical Sciences. 


They enable the Institute to publish scientific and technical papers in the Journal and to devote its pages exclusively 


to editorial material. 


Dues from individual members which would normally be used to publish this scientific and engineering monthly 
are thus released for additional services to the profession and industry. ; 


The Aeronautical Engineering Review and the Aeronautical Engineering Catalog, together with the Journal, pravide a 
comprehensive technical information service for the benefit of the aircraft and related industries. 
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UNION CARBIDE AND CARBON CORPORATION 
BAKELITE CORPORATION 
HAYNES STELLITE COMPANY 
LINDE AIR PRODUCTS COMPANY 
NATIONAL CARBON COMPANY 
UNITED AIRCRAFT CORPORATION 
CHANCE VOUGHT AIRCRAFT DIVISION 
HAMILTON STANDARD PROPELLERS DIVISION 
PRATT & WHITNEY AIRCRAFT DIVISION 
PRATT & WHITNEY AIRCRAFT CORPORATION OF 
MISSOURI 
SIKORSKY AIRCRAFT DIVISION 
UNITED AIR LINES, INC. 
UNITED STATES AVIATION UNDERWRITERS, INC. 
UNITED STATES RUBBER COMPANY 
DOMINION RUBBER COMPANY, LTD. 
THE VARIETY AIRCRAFT CORPORATION 
VICKERS, INC. 
VIDAL CORPORATION 
THE WACO AIRCRAFT COMPANY 
WARNER AIRCRAFT CORPORATION 
THE WEATHERHEAD COMPANY 
WESTERN AIR LINES, INC. 
WESTINGHOUSE ELECTRIC CORPORATION 
WESTON ELECTRICAL INSTRUMENT CORPORATION 
WYMAN-GORDON COMPANY 
YOUNG RADIATOR COMPANY 
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Personnel Onporlunities 


This section is for the use of individual members of the |pstitute seeking new connections and organizations offering 
employment to aeronautical specialists. Any member or organization may have requirements listed without charge by 


WANTED 


Aeronautical Engineers—The U.S. Naval Air 
Station, Jacksonville, Fla., requires the services of 
several highly qualified aeronautical engineers 
with power-plant or structures background, and 
preferably with some production experience, 
Salaries range from $2,980 to $5,180 per annum. 
Applications are now being accepted. Interested 
persons may obtain Civil Service Application 
Form 57 from their local post office and forward, 
completely filled out, to the Recorder, Industrial 
Relations Department, U.S. Naval Air Station, 
Jacksonville, Fla. 


Aeronautical Engineers—Excellent opportuni- 
ties for graduate engineers in design, stress analy- 
sis, or layout now exist for personnel interested 
in working on commercial-type aircraft. Write, 
giving education and experience, to the Personnel 
Department, Cessna Aircraft Company, Wichita 
1, Kan. 


Engineers—The Army Air Forces Air Institute 
of Technology being established at the Air Ma- 
tériel Command, Wright Field, Dayton, has sev- 
eral openings for qualified professors and engineers 
to administer and to teach on a graduate and 
undergraduate level in the College of Engineering 
(Aeronautics). Starting salary ranges from $4,300 
to $7,175, depending on position and qualifica- 
tions. Employment will be effected in accordance 
with provisions in Civil Service Regulations. As 
faculty member, applicant should be capable of 
expanding into a research and consulting rela- 
tionship with the various A.M.C. Engineering 
Division Laboratories. Write Commanding 
General, Air Matériel Command, Wright Field, 
Dayton, Ohio, Attention TSPCP-1, setting forth 
personal data and qualifications, education and 
experience; or forward Civil Service Form 57, 
available at post office. 


Aeronautical Engineers—Thoroughly trained: 
experienced, and qualified to deal with problems 
in aerodynamics and thermodynamics. Oppor- 
tunity to participate in development work arising 
from the application of advanced types of air- 
plane power plant and resulting high-speed per- 
formance. Write giving education and experi- 
ence, to the Industrial Relations Department, 
Consolidated Vultee Aircraft Corporation, Vultee 
Field Division, 842 South Lakewood Blvd., Dow- 
ney, Calif. 


Aerodynamicists—Immediate work is available 
for three qualified engineers with Fleetwings 
Division of Kaiser Cargo, Inc. First man must be 
a stability and control specialist with at least 2 
years’ experience, some experience with problems 
related to flight at transonic and supersonic speed, 
Second man must be a specialist in aircraft per- 
formance estimation with a minimum of 2 years’ 
experience, familiar with compressibility phenom- 
ena and with means of accounting for these 
phenomena in performance estimation. Third 
man must be familiar with general aerodynamics 
work and possess some knowledge of the charac- 
teristics of ram jet, pulse jet, and rocket jet en- 
fines. Good background in thermodynamics is 
necessary. Address reply to G. G. Cudhea, 
Chief Engineer Kaiser Cargo, Inc., Fleetwings 
Division, Bristol, Pa. 


Transmission Engineer—Long-established air- 
craft manufacturer engaged in helicopter develop- 
ment requires services of mechanical designer on 
Sear transmission work. Instaff specialist capac; 


writing to the Secretary of the Institute. 


ity, position offers unusual opportunities. Air- 
craft experience desirable but not required. Kel- 
lett Aircraft Corporation, North Wales (Phila- 
delphia), Pa. 

Assistant Professor—To teach applied mechan- 
ics, strength of materials, and fluid mechanics. 
A young man with M.S. degree preferred. Appli- 
cant should have special qualifications in the field 
of hydraulics and fluid mechanics. Opportunity 
to work in fluid meters research and the develop- 
ment of a fluid mechanics laboratory. Address 
inquiries to Department of Mechanics, University 
of Oklahoma, Norman, Okla. 

Detail and Layout Engineers, Stress Analyst— 
For design and development of new aircraft in 
Engineering Division. Write to Chief Adminis- 
trative Engineer, Boeing Airplane Company, 
Wichita, Kan., for additional information. 


Aeronautical Engineers—The U Naval Air 
Station, Quonset Point, R.I., is accepting appli- 
cations of highly qualified aeronautical engineers 
for future positions. Salary range from $2,320 to 
$5,180 per annum. Applicants may obtain Civil 
Service Application Form 457 from local post 
office. Forward applications, completely filled 
out to the Recorder, Labor Board, U.S. Naval Air 
Station, Quonset Point, R.I. 


Instructor in Aeronautical Engineering—To 
teach courses in general aeronautics and stress 
sections. Must lave aeronautical engineering 
degree. Opportunity to do graduate work. 
Appointment for September 15, 1946. Address: 
Department of Aeronautical Engineering, Uni- 
versity of Minnesota, Minneapolis, Minn. 


Assistant or Associate Professor—To conduct 
senior and graduate courses in airplane stress and 
design group. Must have M.S. degree in Aero- 
nautical Engineering and experience in industry 
or teaching. Appointment for September 15, 
1946. Salary open. Address: Department of 
Aeronautical Engineering, University of Minne- 
sota, Minneapolis, Minn. 


Aerodynamicists—College graduates with 
sound theoretical training and at least 1 year of 
graduate study in compressible subsonic flow and 
supersonic flow to do research and test work in the 
Supersonic Wind Tunnel of the Ballistic Research 
Laboratories, Aberdeen Proving Ground, Mary- 
land. This is by far the largest operating super- 
sonic wind tunnelin the country. 
in accordance with qualifications. Write, giving 
education and experience, to The Commanding 
General, Aberdeen Proving Ground, Maryland, 
Attention: Director, Ballistic Research Labora- 
tories. 


Technical Representatives—To perform indus- 
trial representation within their resident state, 
county, or city for manufacturers and associated 
concerns throughout the country. Must have 
permanent position with an established company 
and complete domestic and technical information. 
Address inquiries to George E. Harris Associates, 
Rooms 314-318, Administrative Building, Mu- 
nicipal Airport, Wichita, Kan., Attention: G.E. 
Harris. 


Design Engineers, Stress Analysts, Layout and 
Draftsmen-——Needed for development work on 
experimental military aircraft, as well as produc- 
tion engineering. Address inquiries to Curtiss- 
Wright Corporation, Airplane Division, Columbus 
16, Ohio, Attention: R.C. Blaylock, Chief Engi- 
neer. 
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Research Engineer—Theoretical Aerodynami- 
cist or Thermodynamicist with advanced de- 
gree to engage in research on certain high-speed 
developments. For details write Box 1-T, Rich- 
mond 2, Va. 

Design Engineers; Draftsmen—Opportunities 
now exist for qualified design engineers and drafts- 
men for work on the new Stratocruiser C-97 mili- 
tary transport and other new developments. 
Here is an opportunity to become associated with 
one of the world’s leaders in aircraft design and 
production and to participate in the design of the 
aircraft of tomorrow. Write to the Engineering 
Department, Boeing Aircraft Company, Seattle 
14, Wash. 

Aerodynamicists and Thermodynamicists— 
Research minded and with good theoretical back- 
ground, to engage in research work on high-speed 
and jet propulsion developments, advanced de- 
grees preferred. Salary commensurate to quali- 
fications. Replies will be held in strict confidence. 
Write, giving education and experience, to Cornell 
Aeronautical Laboratory, Buffalo 5, N.Y. 


Aeronautical Engineering Professor to teach 
Airplane Design, Airplane Structure, and related 
subjects. Applicants required to have a degree in 
aeronautical engineering as wellas practicalexperi- 
ence in the field. Preference given to candidates 
having advanced degrees. Facilities now under 
construction and plans for future construction will 
provide ample oppertunity for research, develop- 
ment, and consultation. Rank and salary will 
depend upon training and experience of applicant. 
In applying please give brief sketch of personal 
qualifications, education, and experience. Ad- 
dress reply to Prof. Robert M. Pinkerton, De- 
partment of Aeronautical Engineering, A. & M. 
College of Texas, College Station, Texas. 


Aircraft Engineers—Immediate, permanent 
openings for aircraft engineers with 5 years’ ex- 
perience in aerodynamics, structural design, and 
C.A.A. airworthiness requirements with Southern 
California aircraft manufacturer. Air-mail 
qualifications and recent photo to P.O. Box 29, 
Burbank, Calif. 


Radio, Electronic and Telephone Engineers, 
Electronic and Mechanical Draftsmen—One of 
the largest manufacturers of a wide variety of 
electronic and communications equipment in the 
world is fully prepared and ready with an ambi- 
tious postwar program. Write to Personnel 
Manager, Federal Telephone & Radio Corp., 591 
Broad Street, Newark, N.J. 


Aircraft Stress Engineers thoroughly familiar 
with the analysis of aircraft structures, aircraft 
controls, and all component parts for work on 
helicopters. Excellent opportunities for personnel 
interested in rotary-wing aircraft. Apply by letter, 
giving references, to Administrative Engineer, 
Kellett Aircraft Corporation, Plant $2, Lans- 
downe Avenue above State Road, Upper Darby, 
Pa. 


Personnel Needed—Executive and Adminis- 
trative experience in manufacture of aircraft. 
Positions available in several fields: Factory and 
Production Management, Matériel, Tooling and 
Engineering. McDonnell Aircraft Corporation, 
Ambassador Building, St. Louis 1, Mo. 


Aeronautical Engineers—-for immediate work, 
the long-established Aeronca Aircraft Corpora- 
tion seeks project engineers, design engineers, 
weight engineers, and layout draftsmen. These 
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ENGINEERS WANTED 


AERODYNAMICISTS 
Layout Draltsmen 
Stress Analysts 


with Aircraft Experience 


To work in Engineering Dept. 
of Established Aircraft Com- 
pany in New York Vicinity — 


Send resume to: 


Box 327, Suite 617, 
1457 Broadway, 
New York City 


OPPORTUNITIES 
in 
Aircraft Gas Turbine 


Research 


AERODYNAMICIST—Mathematician exp. in theoretical 
and practical application of aerodynamics to elastic fluid 
mechanisms. 


THERMODYNAMICIST—Exp. in combustion, heat bal- 
ance, heat transfer, etc. 


RESEARCH ENGRS.—Exp. in stress and vibration analysis 
of high speed machinery. 


DESIGN ENGRS. & DRAFTSMEN—Exp. in aircraft 
power plant design. 


WRITE NOW to Personnel Director—Give full particulars- 


educ., exp., base salary, etc. 


De Laval Steam Turbine Company 


Trenton 2, New Jersey 


An established California company has unusual 
opportunities for highly qualified engineers. 


CHIEF PROJECT ENGINEER 
$12,000 to $20,000 


Resp ble for adminstration, p ing and control of 
series of gos turbine power plont projects. Qualifications 
include administrative, organizing and technicol abilities; 
knowledge of production, os well as engineering 
phases of engine projects and experience in both; 
knowledge of technicol and procurement procedures 
of government ogencies ond commercial companies. 


PROJECT ENGINEER 
$7,500 to $10,000 


Responsible for satisfactory administration of the technical 
functioning and planning of all design, testing and 
manufacturing liaison engi ing on his gned engine 


project. Must have experience in above duties, knowledge 
of engine development, research and testing techniques, 
and knowledge of fabricating and tooling techniques. 


* 


Please state fully education, experience and references 
reply to box ne. 536 
Aeronautical Engineering Review 


CHIEF STRUCTURAL ENGINEER 
7 Needed 
midwest aircraft corporation 


Man with 10 years’ aircraft experience in 
Stress, Static Test, & Weight Control required. 


At least 4 years’ experience must have been 
as Project Stress Analysis Engineer — Reply 
should state age, education, and details of ex- 
perience. 

Write Box 535 

Aeronautical Engineering Review 


Flutter Analysts 


WANTED: Two experimental flutter anal- 
ysts for research and analysis 
of high speed flutter problems. 
Permanent positions. 

QUALIFICATIONS: Graduate Mechani- 
cal or Aeronautical Engineer with 
three or more years experience 
in flutter analysis. Write . . 


BOEING AIRCRAFT COMPANY 
Seattle 14, Washington 
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positions offer unusual permanent opportunities 
with the pioneer light-plane company of America 
for qualified men. Write in complete detail to 
Aeronea Aircraft Corporation, Box 00, Middle- 
town, Ohio. 

538. Engineers—Experienced engineers 
wanted for project engineering and design evalua- 
tion work .on pilotless aircraft. Aeronautical 
graduates with training or experience in elec- 
tronics preferred. Location Washington, D.C. 

534. Draftsmen—Personal plane manufac- 
turer and government contractor located in New 
York Metropolitan area is seeking qualified air- 
plane draftsmen. Engineering degree not neces- 
sary although aeronautical experience desirable. 

529. Service Manager—For major personal 
plane manufacturer located in New York Metro- 
politan Area. Good opportunity. 

527. Aeronautical Engineers—Immediate po- 
sitions open in Washington, D.C., for aircraft 
engineers with practical experience in prelimi- 
nary investigations of new aircraft designs and air- 
plane performance. Salary between $3,640 and 
$4,300 per year. In applying please give brief 
sketch of personal qualifications, education, and 
experience. 

526. Aeronautical Engineer—Position open in 
Washington, D.C., for aerodynamicist with de- 
sign and research experience in stability and con- 
trol and high-speed aerodynamics. Salary be- 
tween $4,300 and $5,180 per year. In applying 
please give brief sketch of personal qualifications, 
education, and experience. 

518. Power-Plant Design Engineer—For sup- 
ervision of design of power-plant installations. 
Will also supervise design of mechanical equip- 
ment, including heating and ventilating equip- 
ment, hydraulic, vacuum, and oxygen systems 
and cabin supercharging systems (in airplanes. 
Must have mechanical or aeronautical engineering 
degree with over 7 years’ experience in this work 
in aircraft industry. Position available in Mid- 
west airplane company. 

516. Mechanical or Aeronautical Engineer— 


Graduate with several years’ experience in con- 


ducting aircraft-engine tests, for research assistant 
in engine laboratory of Eastern university. 
Position permits applicant to carry parttime 
graduate work; may lead to teaching affiliation. 
Salary commensurate with ability and experience, 

512. Assistant Professor of Aeronautical 
Engineering—To teach courses in aircraft design 
and aircraft structures in aeronautical engineer- 
ing department of large university in Southwest. 
Opportunities for research in structures and in 
newly organized Navy Ordnance program provide 
for full year-round employment. Applicants 
should submit detailed record of education and 
experience, 

511. Aeronautical Engineers—To teach 
mathematics, primary and advanced aeronautical 
engineering subjects including design and stress 
analysis in a Midwestern university. 

498. Project Engineer, Chief of Structures— 
Excellent opportunity for qualified men with a 
manufacturer of medium sized aircraft. Com- 
mercial experience preferred but not necesary. 


490. Assistant or Associate Professor— 
Sought by Aeronautics Department of Engineer- 
ing College to teach undergraduate and graduate 
courses in aerodynamics, aircraft structures, or 
aircraft propulsion. Must have good academic 
training and teaching experience; constructive 
interest in aeronautical research and develop- 
ment, preferably industrial or laboratory experi- 
ence in this field. Starting salary range: $3,000 
to $5,000, depending upon qualifications. 


477. Instructor—In department of mechanical 
engineering to teach mainly aerodynamics, aero- 
nautical design, and develop aeronautical labora- 
tory. Advanced degree desired. Appointment 
September as Instructor or Assistant Professor, 
dependent on qualifications. Location Phila- 
delphia. 

476. Design Draftsmen—To prepare working 
Plans and detail drawings of new or improved, 


PERSONNEL 


The number preceding each notice 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 


products, sketching from engineering notes; 
checking designs for engineering accuracy; super- 
vising some Detail Draftsmen who may be assist- 
ing. Atleast 5 years’ experience required. Salary 
of $50 to $70 for 40-hour week, time and one-half 
for any overtime. 


466. Aeronautical Engineers—Prominentlight 
plane manufacturer located in New York area 
seeking qualified aeronautical engineers including 
aerodynamicists, stress analysts, loftsmen and 
draftsmen, particularly those experienced in 
molded plywood and sheet metal structures. 
Military and civil contracts. 


463. Assistant Chief Aircraft Designer—Good 
background and experience in civil aircraft and 
conversant with C.A.A. requirements. Perma- 
nent position with aircraft manufacturerin Central 
Eastern Coast area. Reply by letter giving partic- 
ulars as to experience, salary desired, and date 
available. 


462. Chief Stressman with C.A.A. require- 
ments experience, and One or Two Assistants, to 
take charge new project. Permanent position 
with aircraft manufacturing firm on middle eastern 
coast. Reply stating full particulars of past ex- 
perience, salary required, and when free to take 
up a new position. 


461. Layout and Detail Draftsmen, Senior 
and Junior— Required for progressive aircraft pro- 
gram with aircraft manufacturing firm on middle 
eastern coast. Reply stating full particulars of 
past experience, salary required, and when free 
to take up a new position. 

460. Aircraft Design Engineers—Immediate 
permanent openings for design engineers with 
good experience in aerodynamics, structural de- 
sign and C.A.A. airworthiness requirements with 
aircraft manufacturing firm on middle eastern 
coast. Reply stating full particulars of past ex- 
perience, salary required, and when free to take 
up a new position. 

458. Designing Draftsman—Design ignition 
components of electronic and electromechanical 
nature. Also do follow-up on experimental orders. 
Should be conversant with design for low-cost 
production. Starting salary of $70 to $85 for 40- 
hour week; time and one-half for any overtime. 

456. Assistant Engineer—-Design work, test 
work, test analysis, and creative development 
work in high-frequency ignition and electrical test 
equipment program. Must have experience in 
modern electronic design, test and development 
methods. Starting salary of $4,200 to $4,800. 

448. Aeronautical Engineers—Immediate posi- 
tions open in Washington, D.C., for aircraft engi- 
neers with practical experience in structural de- 
sign and research. Salary between $3,640—$5,180 
per year. In applying please give brief sketch of 
personal qualifications, education, and experience. 

443. Stress Analyst—-Engineer with experi- 
ence in design of rotary wing aircraft rotor blades. 
Must have thorough knowledge of rotor blade 
stress and aerodynamic analysis procedure, ex- 
perimental procedure for determination of static 
and dynamic stresses and fatigue research meth- 
ods. Permanent position involving study of wood, 
metal, and plastic blades. 

442. Assistant Professor of Aeronautical 
Engineering—M ust have experience in structural 
analysis and design. Permanent position. Appli- 
cants should furnish details describing education, 
experience, and personal data. College located in 
Virginia. 

434. Assistant Professor—To conduct senior 
and graduate courses, develop laboratory, and 
direct research in aircraft power plants, with em- 
phasis on standard aircraft engines and acces- 
sories. Advanced degree preferred. Position 
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with an established aeronautical engineering de- 
partment of a large eastern university. Appoint- 
ment September, 1946. Salary open. 


414. Aircraft Layout Draftsmen—Familiar 
with layout and design of aircraft sheet metal 
structures, controls, mechanisms, power plant, 
electrical systems and equipment. Excellent op- 
portunities for experienced personnel interested in 
helicopter design. 

413. Assistant or Associate Professor—To con- 
duct undergraduate and graduate work in theory, 
design, and research in propellers and jet and 
rocket propulsion systems. Applicant should have 
at least one graduate degree and a sound theoretic 
and applied background in the thermodynamics 
and aerodynamics of propulsion systems. Large 
Midwestern University. 


370. Project Engineer—Experienced and tal- 
ented design man to undertake the responsibility 
for a new aircraft project from inception to com- 
pletion. Plant located on eastern seaboard. 
Salary scale above average. Write full particu- 
lars. 


369. Works Manager— Manufacturing execu- 
tive toset up and operate a production program on 
a new aircraft. Will direct Manufacturing, Facili- 
ties, Inspection and Procurement Departments. 
Salary,scale above average. Located on eastern 
seaboard. Write full particulars. 


362. Airplane Salesmen—Large established 
producer of personal aircraft seeking several 
qualified airplane salesmen with both flying and 
merchandising experience. Interview in New 
York. 


340. Associate Professor of Aircraft Struc- 
tures—To teach senior and graduate courses in 
aircraft structural theory, develop structures 
laboratory, and direct graduate structural re- 
search work. Practical experience necessary. 
Advanced degrees preferred. Permanent posi- 
tion. Leading State University. Location— 
Midwest. 


339. Associate or Full Professor: To teach 
advanced courses and direct research in the Air- 
craft Power Plant Design field. Recent experi- 
ence in turbine and jet engine design and testing 
necessary. Advanced degrees preferred. Per- 
manent position, large mid-western university. 
Can wait six months if necessary. 


338. Assistant or Associate Professor of Aero- 
dynamics— Young man with Ph.D. to teach grad- 
uate courses in theoretical aerodynamics and 
direct theoretical and experimental research in 
this field. Research experience necessary. Posi- 
tion permanent. Mid-western State University. 


337. Associate or Professor of Aerodynamics 
—To teach performance, control, stability and 
develop correlating flight test and flight instru- 
mentation courses for large mid-western univer- 
sity. Position permanent. Practical experience 
necessary. Advanced degrees preferred. 


322. Patent Engineer—Familiar with patent 
disclosures and procedures. Essential helicopter 
industry. Salary commensurate with experience 
and present earning capacity. 


AVAILABLE 


Engineer—B.S. in M.E., Ae.E.; desires re- 
sponsible executive position, preferably with 
personal plane manufacturer. Has 20 years’ 
design, production, and executive experience 
which merited brief biography in Who's Who in 
America. Address inquiries to P.O. Box 503, 
Mt. Vernon, N.Y. 


Engineer—E.E.; Executive or Administrative. 
Thirty-one years old. Ten years’ experience 
electronics, servos, aircraft and industrial con- 
trols, ignition, sales engineering. Qualified in 
automatic temperature and propeller pitch con- 


trols and automatic pilots. Previous positions: 
head of research lab, central office engineer, as- 
sistant chief engineer, chief engineer. Capable of 
directing activities and handling men. Re- 
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WESTON ... pioneer in indicators for blind i 

landing equipment...is prepared to discuss 

with you the latest improvements in this 

blind landing component. For complete in- d 

formation, communicate with your nearest 
representative listed below or direct with... 

Weston Electrical Instrument Corporation, | 

687 Frelinghuysen Avenue, Newark 5, N. J. 

Other WESTON Instruments for Aircraft include: 

Engine Instruments . . . Fligbt Instruments . . . 

Power Supply Instruments . . . Service Instruments. 
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albany - Atlanta - Boston - Buffalo - Chicago - Cincinnati - Cleveland - Dallas - Denver - Detroit - Jacksonville - Knoxville- Los Angeles - Meriden «Minneapolis - Newark: New 
Orleans: New York: Philadelphia- Phoenix: Pittsburgh: Rochester:San Francisco: Seattle- St. Louis: Syracuse- In Canada, Northern ElectricCo., Ltd., Powerlite Devices, Ltd. 
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sponsible position. Available immediately. 
Address inquiries to Box 271, Roslyn, L.I., New 
York. 

545. Aeronautical Engineer—Si: 
perience in engineering as Assistant Chief of 
Structures, Project Engineer, and on Army air- 
craft maintenance. Desires responsible engineer- 
ing position with company developing roadable- 
type aircraft. 

544. Aeronautical Engineer—B.A. in Ae.E. 
Recently discharged from U.S. Army. One year’s 
experience in design of wooden gliders and metal 
cargo planes. Six months’ experience in research 
analysis in jet propulsion. Also experienced in 
helicopter design. Excellent references. 

543. Experimental Test Pilot—Five years of 
experimental and production flight-testing of 
fighter, dive bomber, and attack-type aircraft. 
All experience has been with contractors. Ap- 
proved by Army and Navy for demonstration test 
work. Commercial license, single- and multi- 
engined ratings, instrument rating, instructors 
rating. Recent experience in jet-propelled and 
other high-performance experimental aircraft. 
Interested in flying or nonflying position of.ering 
future. 


years’ ex- 


542. Sales and Service Engineer—Ten years 
of varied experience in the aircraft industry, both 
in fixed and rotary wing. Four and one-ha!f years’ 
experience in Sales Engineering, remaining experi- 
ence in aircraft design. Desires connection with 
personal aircraft manufacturer or sales agency in 
the New York area. Holds valid private pilot 
certificate. 

541. Translations—Aeronautical engineer and 
physicist would translate German technical pa- 
pers and books into English. Thoroughly familiar 
with terminology in both languages. 

540. Exetutive Accountant— Desires to join a 
progressive company as Treasurer, Controller or 
financial officer, or their chief assistant. Eight 
years’ experience as Treasurer, Secretary. Also 
in plant management with one of the largest light- 
plane manufacturers. Has splendid banking 
connections. Desires to return to the aviation 
field. Willing to go to any part of the country, 
but prefers East or Middle West. Salary open, 


depending on future possibilities. Available 
within 30 days. 
539. Technical Writer—Editor— Writing 


problems expertly handled by former editor of air- 
craft manuals. Low cost, confidential service on 
any written work from minor corrections to re- 
writing and ghostwriting. Reports, articles, 
speeches, and monographs guaranteed to be put 
into clear, forceful, letter-perfect English. 


533. Production Executive— Aeronautical 
Engineering degree, M.I.T. graduate. Industrial 
management experience. Eight and one-half years 
in the aeronautical field, including engineering 
design and layout, research and process, manufac- 
turing and matériel, engineering officer U.S. 
Navy. Seeks executive or administrative post in 
field service and maintenance, factory and pro- 
duction management, matériel, or as line assist- 
ant to top executive. Available one month's 
notice. 


532. Aeronautical Engineer—Bachelor of 
Aeronautical Engineering Degree from New 
York University with honors. Age 25. Two 
years’ experience in design and research of air- 
craft propellers involving original administrative 
work on all phases of propeller design, theory, 
flight, testing, and production. Most original 
designs used by the services during the war. 
Flying experience. Two years’ administrative 
experience as an officer in the U.S. Navy. Famil- 
iar with all phases of aviation. Desires respon- 
sible position in development, research, or ad- 
ministration in aeronautical organization with 
future. Has the initiative and ability to get 
things done. New York area preferred but not 
necessary. Excellent references. 

531. Management Executive Mechanical 
Engineer (1924), now Production Manager ‘of 
medium-sized organization. Twenty-two years’ 
practical experience in aircraft production, 12 


PERSONNEL 


years as executive in production control, manu- 
facturing and plant management. Familiar with 
latest metal and wooden aircraft manufacturing 
techniques. Able leader, efficient organizer, ex- 
perienced in labor relations. Expert in setting up 
and operating production programs of new air- 
craft. Writes and speaks fluently English, French, 
and German. Desires permanent position with 
well-established organization where knowledge, 
experience, initiative and results are of prime 
importance. 

530. Design Engineer—Seven and one-half 
years’ well-rounded aircraft design experience, 
including 4 years’ rotary wing. Engineering ad- 
ministrative experience. Three years’ experience 
power plant; group leader, contro group 
leader, preliminary design; design engineer, gen- 
eral. Location open. 


528. Aeronautical Engineer—Eight years’ 
experience in aircraft field covering stress analysis 
test work, and project design. Has held positions 
of responsibility such as Chief of Structures and 
Chief Engineer of two aircraft companies in the 
small plane field, but is willing to accept a position 
of lesser responsibility if reasonable assurances of 


advancement can be made. Position desired in 
small aircraft field. Available two to three weeks. 

525. Aeronautical Engineer—Age 32. Pro- 
fessor ot Aeronautical Engineering with 5 years’ 
administrative experience as head of department 
in large engineering college. Industrial experi- 
ence. Experience i: ali phases of theoretical and 
applied aerodynamics, performance, stability, and 
preliminary design. Will consider responsible 
position with accredited college or university, 
research organization, or industrial concern. 

524. Electrical and Acronautical Engineer— 
Has done graduate work inglectrical and aero- 
nautical engineering. Four years’ experience as 
Chief Inspection Supervisor of a leading aircraft 
factory. Certified Ground Engineer. Desires 
contact with interested aircraft manufacturers or 
air lines for business enterprise in the East. 

523. Aeronautical Engineer—B.A.E., New 
York University. 11/2 years’ aeronautical research 
experience. Four years’ stress analysis, liaison, 
design, production expediting with two large air- 
craft manufacturers. Familiar with aircraft fab- 
rication practice. Desires responsible production 
management position. 

522. Mechanical Engineer—Native Polish; 
Master of Science degree in Engineering. Would 
like to translate Polish and Russian scientific 
and technical papers. 


521. Manager—M.I.T., 1922, Engineering, 
Administration, Mechanical and Electrical Engi- 
neering Option. Twenty-three years’ experience 
in industry as Industrial Engineer, Plant Engi- 
neer, Production Manager, General Manager. 
Last 5 years with prominent U.S. corporation as 
General Manager in Divisions manufacturing air- 
craft generators, motors, controls, and marine 
navigational instruments and mechanisms. A 
complete résumé will be sent upon request. 


520. Engineering Test Pilot—Four thousand 
hours of flight engineering experience. Thor- 
oughly qualified in aerodynamics, stabilities, 
vibrations, and experimental flying, together 
with the correction and submission of all flight- 
test data. 


519. Field Representative—Quick to analyze 
and detect trouble. Engineer-Engineer-mechanic 
training. Formerly technical representative for 
Wright and Ranger. Constellation experience 
gained at Lockheed Service, Burbank. Many 
bears with Pan American Latin American Divi- 
sion. C.A.A. certificates. Extensive knowledge 
aviation fuels and oils. Free totravel. Available 
to progressive company. 

517. Aeronautical Engineer—Five years’ ex- 
perience with a leading aircraft manufacturer. 
Extensive experience in specification writing, 
weight and balance control, layout and design. 
Inventive ability and production minded. Ex- 
perienced in supervising a large group. Desires a 
permanent and responsible design position in pro- 
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gressive organization in New York area where his 
experience and abilities can be fully utilized. 

515. Aeronautical Engineer—1938. Two 
years as detailer on hydraulic, mechanical, and 
electrical equipment for aircraft. Four years as 
development engineer in the research department 
of a large aircraft company; was partially re- 
sponsible for complete engineering (basic design, 
performance prediction, prototype construction, 
and flight test) of a small airplane. Now direct- 
ing the activities of a group of mechanical, chemi- 
eal, and industrial engineers as Supervisor of 
Production Engineering and Tooling for a non- 
aircraft company. Desires to re-enter the aero- 
nautical field in a responsible position in develop- 
ment work for an aircraft company. Would be 
particularly interested in assuming responsibility 
for the complete development of a new private 
airplane project. 

514. Aeronautical Engineer and Pilot—B.S. in 
Mechanical Engineering, M.S. in Aeronautical 
Engineering, both from M.I.T. Six months’ ex- 
perience as aerodynamicist with large aircraft 
company in design and performance analysis of 
large transport and military aircraft. Familiar 
with C.A.A. performance and operating require- 
ments of transport aircraft. 1,700 hours flying 
experience in all types of aircraft includes 1,300 
hours of twin- and four-engined time. Two and 
one-half years in Air Transport Command as 
pilot in air-line operations with some administra- 


tive experience as operations officer. Commer- 
cial pilot, single- and multiengined land, flight 
instructors’ ratings. Six months’ administrative 
experience with small nonaeronautical manufac- 
turing concern. Preicrs position involving flying. 


513. Aeronautical Engineer—B.S. in Ae.E.. 
Purdue University; M.S. in Ae.E., New York 
University; studying for Sc.D. at M.I.T. Age 
25, single. Desires position as aerodynamicist. 

510. Mechanical Aeronautical Engineer— 
B.S.M.E. (Aero Option); 29 years old; 6 years’ 
experience on propellers and propeller accessories 
and manufacture of precision parts. Two years 
as design engineer on helicopter rotors and con- 
trols. Some experience in textile machinery and 
power chucks. Desires responsible position as de- 
sign or project engineer in Eastern area. 

508. Aeronautical Engineer—B.S. in Ae.E. 
Three years’ experience as assistant project engi- 
neer with prominent light plane company. One 
year as research engineer. Experienced in struc- 
tural design, static testing, aerodynamics, and 
flight-test work. Familiar with C.A.A. require- 
ments. Married; 28 years old; private pilot. 


507. German Translations—Accurate trans- 
lations of German technical literature in aero- 
nautices and related sciences. 


506. Aeronautical Administrative Engineer— 
Englishman with 18 years’ aeronautical experi- 
ence; A.F., Royal Aeronautical Society; Mech- 
anical Sciences Degree (B.A. Cambridge Univer- 
sity). Spent from July, 1938, to December, 1945, 
on British Government service in U.S.A. At 
present with Aeronautical Inspection Directorate 
in England. Speaks some French and a little 
Polish. Desires position with commercial air line 
anywhere, but preferably in Europe. 


504. Aeronautical Engineer—B.S. Ae.E. from 
the University of Texas. Member of Tau Beta Pi 
and Pi Tau Sigma. Some postgraduate work. At 
present is Ensign (A) L, U.S.N.R., with duties as 
administration officer at a naval air station. 
Prefers work in design or aerodynamics. 


503. Aeronautical Engineer—B.S. in Ae.E., 
B.S. in E.M. Five years’ experience in design, 
layout, and stress analysis of large and small mili- 
tary and commercial airplanes with major air- 
craft companies. Now holds Structural Engineer 
rating. Experience in supervision of stress ana- 
lysts, liaison engineers, and salvage engineers. 
Well grounded in preliminary design. Desires 
responsible position in aircraft or other concerns 
utilizing light metal stressed construction in 
Mexico or other Latin-American country. Avail- 
able immediately. Details upon request. 
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501. Aeronautical Engineer— Young, Chinese; 
4 years’ engineering experience; excellent con- 
nections. Desires a permanent and responsible 
engineering, sales, or technical position with avia- 
tion company or allied industry in China or in 
the Far Eastern territory. 

500. Pilot—Engineer—B.S. in Ae.E., 1943. 
World War II veteran. Two years in Army Air 
Corps on heavy and very heavy bomber-type 
aircraft. Holds valid commercial pilot certificate. 
Prefers position involving engineering and flying 
but will consider engineering alone. Will locate 
any where. 

499. Aeronautical Engineer-Aerodynamicist— 
B.S. Ae.E. Ten months’ research experience test- 
ing wings, tail surfaces, propellers in wind tunnel. 
Six months’ aircraft-engine research and develop- 
ment. Available immediately. New York area 
preferred. 

496. Aeronautical Engineer—World War II 
veteran; B.S.in GE with AE option from Georgia 
Tech. Twenty-four years old; 2 years’, 8 months’ 
experience in the development of aircraft engines 
(conventional and jet) and propellers in the Engi- 
neering Division, Air Technical Service Command 
Wright Field. Will locate anywhere. No objec- 
tion to traveling. 

495. Manufacturing Executive—Twenty years’ 
experience in engineering and production, both 
United States and England. Desires connection 
with small concern where experience and ability 
can prove results. East Coast preferred. Avail- 
able one month's notice. 


494. Airline Engineer—For embryo air lines 
in need of financial analyses and operational and 
management studies. Has two aeronautical engi- 
neering degrees (working for third). Six years’ 
aeronautical experience—air line, manufacturing, 
teaching. 

493. Power-Plant Designer—Age 26, Me- 
chanical and Aeronautical degrees. Five years’ 
experience with power-plant installation problems 
including cowling and cooling, duct design, and 
exhaust systems. Recent experience in turbojet 
engine installation work, including induction 
systems, tail pipe, and nozzle. Excellent refer- 
ences. 


491. Aeronautical Engineer—(New Zealand). 
First Class Honors, B.Sc. Degree at London Uni- 
versity. Three years’ postgraduate work in 
mathematics. Eight and one-half years’ experi- 
ence in major English aircraft firm, including 2 
years in workshops, 1 year in wind tunnel, 3 
months in stress department, and the remainder 
on aerodynamics and project design, such as 
performance, general aerodynamics, wing section 
theory and design, and flutter and stability con- 
trol (for which now responsible). Three years on 
flight-test work as observer, combined with above 
work. Desires responsible engineering position. 
Available immediately, subject to travel facilities 
from Great Britain. 

489. Aeronautical Engineer—Age 24; married. 
B.S. in Aeronautical Engineering. Two and one- 
half years’ training and experience in maintenance 
and repair of all Navy-type aircraft and engines. 
Desires connection with air line or aircraft manu- 
facturer in an engineering capacity. 


488. Engineer—Design or Administrative— 
Twenty years’ practical experience in aircraft 
design and administration with well-established 
firms. Design experience includes preliminary, 
proposal, and manufacturing phases of both fixed 
and rotary wing aircraft. Desires position of re- 
sponsibility in either design or administration. 
East Coast preferred. 


487. Engineer—Aeronautical, Sales and Per- 
sonnel—Ex A.A.F. Major, recently released by 
Air Technical Service Command. Age 32; mar- 
ried. Military experience: 3 years as Engineering 
Officer at one of largest bomber plants, assisting 
contractor in handling engineering with prime 
designer and A.A.F.; approximately 1 year as 
service liaison engineer. Civilian experience: 1 
year as Director of Personnel and Labor Relations 
for a leading aircraft accessory manufacturer; 3 
years as sales engineer, and creator and organizer 


of that department for same company; 3!/2 years’ 
diversified experience in retail sales, aircraft and 
allied industry production and engineering. De- 
sires connection wherever experience can be best 
utilized. Excellent references. 

486. Aeronautical Engineer—Graduate with 
12 years’ practical experience in aircraft-engine 
design. Familiar with engineering, development 
and testing of superchargers. Two years’ experi- 
ence as Chief Engineer in plastics plant for air- 
craft turrets and noses. Desires engineering posi- 
tion preferably supervisory. New York area pre- 
ferred. 

485. Pilot—Marine Air Corps; age 24. 
Commercial license with single, twin, land ratings. 
Partial college education in business adminis- 
tration. Previous practical business experience; 
small-scale sales experience. Desires position 
with aviation firm or aviation products firm in 
sales-contact, field representative work. Future 
opportunity primary consideration; salary second- 
ary. 

484. Aeronautical Engineer—B.S. Ae. Navi- 
gation and drafting experience in U.S. Army Air 
Forces. Desires position as draftsman or aero- 
dynamicist with air line or manufacturer. Loca- 
tion open. 


483. Aerodynamicist—B.Aero.E. with distine- 
tion from the University of Minnesota; age 26, 
married. Four full years’ experience with prime 
Navy contractor in stability and control, compres- 
sibility, wind-tunnel test, performance, and aero- 
dynamic design of all types of aircraft. Desires 
position with aircraft, business, or educational 
organization. Opportunities to apply knowledge 
and to advance are of primary interest; salary 
setondary. Any location considered. Available 
immediately. 


482. Research Professorship—or equivalent 
nonindustrial research connection is desired by 
aircraft engineering executive, who wants to 
change from industrial work to fundamental re- 
search in applied physics and theoretical aero- 
dynamics. Sc.M. in Aeronautical Engineering 
from Massachusetts Institute of Technology. 
Twenty years’ experience as head of aircraft engi- 
neering department. 

480. Physiological Psychologist—Ph.D. 1939. 
Ten years’ research experience in the field of hu- 
man engineering in aviation, including vision, 
visibility, cockpit illumination, exterior lighting 
of aircraft, instrument lighting, hearing, speech 
intelligibility, anoxia fatigue, drugs, selection, 
crash analysis, in-flight and preflight feeding, and 
passenger comfort. Formerly college instructor; 
at present, Officer-in-Charge, Navy Lighting 
Projects. Desires position with an air line to de- 
velop a program of “Test and Evaluation,” 
preferably in Department of Engineering Research 
and Development. Will advise engineering staff 
on human engineering and will test and evaluate 
equipment, present and proposed, with respect to 
efficiency of pilot and crew and to passenger com- 
fort. 


478. Aeronautical Engineer—Former Army 
pilot (all types) and engineering officer. Many 
years’ experience in design, inspection, manufac- 
ture and test. Hydraulics and supercharger 
specialist. Broad knowledge of aerodynamics, 
thermodynamics, and design practice. Excellent 
engineering draftsman; holder of patents; many 
ideas for future development. Desires develop- 
ment work on engines or airplanes. 


475. Aeronautical Engineer—B.Ae.E. degree} 


Civilian experience 1 year as aerodynamicist 
specializing in wind tunnel. Military experience 
serving with Navy as aircraft engineering officer. 
Age 25, married. Available in July. Desires 


responsible position in East or Mid-West as Aero- 
dynamicist or Flight Test Engineer. 


474. Aeronautical Engineer—B.S.Ae.E. de- 
gree, 26 years old, World War II veteran. Six 
months’ experience as Fuel System Design Engi- 
neer with Air Technical Service Command, U.S.- 
A.A.F. Over three years’ experience in the U.S. 
Air Corps as Flight Engineer and Maintenance 
Chief on heavy bombardment-type aircraft. 


Experienced in supervising groups. 


Desires 
permanent design or layout position with aircraft 
manufacturer. Any location in the United States 
will be considered. 


473. Administrative Engineer—B.A.E. Seven 
years’ experience in airplane design (preliminary 
and production), research, shop work, factory 
liaison, and salvage work. Group Leader. Air- 
plane and helicopter experience. Available as 
assistant to busy executive in general manage- 
ment or engineering; aircraft or allied field, 
New York area preferred but not essential. 

471. Aeronautical Engineer—B.S. in Ae.E., 
14 years’ flying and 12 years’ engineering experi- 
ence including design problems, development of 
test and control devices, performance studies and 
conduct of airplane, power plant and accessory 
flight-test projects, seeks product-improvement 
position requiring design aptitude and test ability, 
Interests not restricted to aircraft field provided 
employer can benefit from aviation background. 

470. Aircraft Power Plant Engineer—B.S. in 
M.E.; 12 years’ in aviation with leading aircraft 
and engine manufacturer. During recent years 
in charge projects, including personnel, involving 
installation, operation, maintenance, and overhaul 
of aircraft powerplant equipment. Qualified to 
assume complete management of such projects. 
Wide acquaintance with key personnel airlines, 
aircraft manufacturers, distributors, service 
bases, A.A.F., and Navy Bureau of Aeronautics. 
Travel or live anywhere. 

469. Chief or Assistant Chief Engineer— 
M.I.T. graduate, age 36, extensive background in 
research and development work and air transport 
engineering. Ex-Lieutenant Colonel A.A.F. 
Formerly Chief Aeronautical Engineer of large 
foreign air transport division handling all phases 
of aircraft engineering, maintenance, flight test, 
etc. Production engineering experience with 
A.A.F. Matériel Command at Wright Field. 
Heavy prewar experience in aircraft-engine de- 
velopment and testing. Desires position with 
good future leading to executive status. Location 
open; available immediately. 

468. Expert Mechanical Design Engineer— 
Fifteen years’ internal combustion engine design 
experience, including 3 years on diesel engines, 6 
years on aircraft engines, last 2 years on high- 
temperature rotating machinery including gas- 
turbine aircraft auxiliary power plant. Interested 
in design supervision, engineering liaison, or sales 
engineering. 

467. Aeronautical Engineer—Spanish-born 
and educated, author of English-Spanish aviation 
dictionary. Will undertake technical translations 
into European or Latin-American Spanish; 
books, brochures, advertising copy. 


465. Aeronautical Engineer—Doctor of Aero- 
nautical Engineering desires associate or assistant 
professorship in aeronautical department of uni- 
versity. Good teaching experience in aerody- 
namics and aircraft structures; several years in 
aviation industry on airplane design. 


464. Tool Engineer—Aircraft and machine- 
shop experience; desires subcontracts for tool de- 
sign, processing or special machinery. 


455. Planning and Scheduling Engineer— 
M.E. degree, 1940, Carnegie Institute of Technol- 
ogy (Aero Option). Six years of experience. One 
year of experience in planning and scheduling the 
complete airplane before design given to project. 
Actual job coordinated with a representative from 
the factory and representative from engineering 
production design department and _ himself. 
Three years of experience in structural design 
supervision. One year of experience in engineer- 
ing liaison. Desires position breaking down the 
design, planning the component parts and sched- 
uling, and following its progress throughout its 
engineering design stages. 


454. Management Executive—Vice-president 
and general manager of engineering for consulting 
company doing war work seeks new connection. 
Twenty years’ experience as executive in engi- 
neering, production, and general management. 
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PERSONNEL OPPORTUNITIES 


Specially qualified as an organizer and production 
consultant. Experienced major air-line executive. 

453. Executive—Age 37, single, Protestant 
English-American. Fifteen years’ continuous, 
well-rounded aircraft experience. Has experi- 
ence in ground and flight instruction; airport and 
seaplane base management; airplane sales (sold 
over 50 aircraft prewar); charter and photo- 
graphic; airline; manufacturing (inspector to 
factory manager); C.A.A. (inspector), quality 
control, engineering, research, and development. 
Was a key man with prime contractor (airframe) 
during the war (now reconverting to nonaero- 
nautical product). Has valid commercial pilot 
seven ground instructor, A. & E., radio operator 
and F.A.I. glider pilot certificates. Familiar with 
latest metal, plastic bonded wood, and composite 
aircraft techniques; also conventional, amphib- 
ious, and rotating wing aircraft. Desires posi- 
tion where knowledge, experience, initiative, and 
results are of prime importance. Last salary— 
$7,000. 

447. Aeronautical Engineer—With own de- 
sign of practical roadable airplane having basically 
new and desirable features seeks connection with 
aircraft manufacturer who has well-established 
manufacturing facilities but needs a product. 
M.I.T. Graduate with 10 years’ sound aircraft 
engineering experience. 

445. Aircraft Design Engineer—Has aero- 
nautical education. Seven years’ experience in 
many phases of aircraft design, including layout 
drafting, testing, and liaison on aircraft equip- 
ment installation. Desires responsible position in 
engineering or experimental department of small 
aircraft or aircraft equipment manufacturer, or 
airline. Willing to travel. 

444. Aeronautical Engineer—T wenty-two 
years old. Has lived in Spanish-American 
country for 16 years. Writes and speaks 
Spanish and English fluently, thoroughly 
acquainted with Latin customs. Desires position 
in which engineering training and knowledge of 
Spanish and English would be of value, either in 
the United States or Latin America. 


441. Aeronautical Engineer—B.S. in A.E.; 
age 32. Experienced in layout, design, stress 
analysis, and supervision in ply wood and all-metal 
aircraft and helicopters including basic design and 
simplification of structures. Desires position in 
Mid-West if possible. Present location, Detroit. 

440. Mechanical Engineer—M.S.E.; 32 years 
old; with good background in mathematics, ap- 
plied, mechanics, vibrations. Varied experience in 
research, development, and testing of mechani- 
cal products. Thoroughly familiar with me- 
chanical laboratory methods and equipment. 


Desires position requiring such knowledge and 
experience, preferably with research and develop- 
ment organization. 


439. Engineer—Administrative Liaison— 
Aeronautical Administrative Engineer—Seven 
years’ air-line operation maintenance experience 
with international air line and U.S. Naval Air 
Transport Service. Lieutenant Commander, 
Squadron and Staff Engineering Officer. B.S. in 
Mechanical Engineering (Aero Option), Univer- 
sity of California. One year, Harvard Business 
School. Permanent position with international 
transportation concern desired. Available im- 
mediately. 


436. Aeronautical Engineer—Fourteen years 
actively engaged in the aircraft industry, includ- 
ing project design, flight test, and development 
engineering, and as representative in procurement 
and field service. Thorough knowledge of main- 
tenance and flight operation, including A. and E. 
licenses and 7 years’ flight experience. Present 
affiliation with major aircraft company, entered 
in 1937. Desires permanent responsible position 
and opportunity for advancement, commensurate 
with ability, in development, sales or as technical 
representative. Geographical location unim- 
portant. Four years of university work and 
graduate of two leading schools of aeronautics. 
Understands Spanish and French. Excellent com- 
mercial and military references. 


435. Aeronautical Engineer—B.Ae.E., Uni- 
versity of Minnesota. One year detail design and ° 
minor layout drafting. Over four years’ service 
with Air Technical Service Command, U.S.A.A.F., 
as engineering officer. Military experience in- 
cluded one year of checking contractor-submitted 
stress analyses and the design and supervision of 
installation, in aircraft, of experimental equip- 
ment; three years as resident liaison engineer for 
A.A.F. at large West Coast aircraft manufacturer. 
Served three months in England and Germany 
with Air Technical Intelligence Section of U.S. 
Strategic Air Forces as technical investigator of 
German aircraft development. Desires perma- 
nent position with opportunity for advancement 
in technical or administrative engineering or allied’ 
field. Los Angeles area preferred. Available im- 
mediately. 


433. Engineering Draftsman—Four and one- 
half years’ experience in aircraft work, 1 year, 
sheet metal layout; 6 months, tool design; 2 
years, aircraft hydraulics; and 1 year, shop 
liaison. Three years of college. Desires position 
in Chicago area with organization offering future. 
Will consider position in other than aircraft indus- 
tries, but aircraft industry preferred. Draft ex- 
empt. Excellent references. 
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432. Aeronautical Engineer—Graduate work 
in Ae.E. Almost 6 years’ experience in flight test, 
stability and control, and wind-tunnel testing on 
multiengined landplanes and seaplanes with large 
company. Desires stability and control or flight- 
test work with West Coast air line. 


431. Engineer—Manufacturer—Eighteen 
years in aircraft industry. Experienced as Chief 
Engineer of large aircraft company during the war. 
Also experienced in operation of own company 
manufacturing subcontract aircraft parts. De- 
sires position with small company having proprie- 
tary articles to engineer, manufacture, and sell. 
Have private pilots’ license and fly own light air- 
plane. 

430. Aeronautical Engineer—Officer R.C.A.F. 
Engineering education. Six years’ aircraft main- 
tenance, liaison inspection and engineering in 
manufacture and overhaul of military aircraft. 
Considerable technical administration work} 
Glider construction and design experience. De- 
sires position whereby technical qualifications 
can be utilized and experience to a more advanced 
standing possible. Future opportunity is the 
prime requisite. 

429. Aeronautical Engineer—Five and one- 
half years’ experience in Airline Engineering 
(Operation and Maintenance) and Aircraft Manu- 
facturing. Two degrees in Aeronautical Engi- 
neering.. Part time work desired. 


426. Air Passenger Research—College gradu- 
ate, experienced. Available temporary or per- 
manent. 

425. Chief Engineer, Mechanical, Develop- 
ment and Research—Wide experience, automo- 
tive and aeronautical, ball and roller bearings and 
all applications, gears, landing gear; initiated cur- 
rent propeller; mature judgment, capacity for 
detail, executive experience. Ability to analyze 
new design, foresee possibilities, and carry from 
start to production drawings. Now have paying 
consulting business but prefer direct responsibility. 


353. Industrial Engineer—B.S.M.E. Eleven 
years’ experience in selecting equipment and 
supervising installations for aircraft manufactur- 
ing processes, including experience in production 
of airplane motors; also 25 years’ experience in 
the automotive engineering and production field. 
In a position to do consulting work as industrial’ 
engineer. 


292. Manufacturing Executive—Mechanical 
Engineer with 26 years’ experience in production 
management covering planning, procurement, 
tooling, procedures, precision machine-shop prac- 
tice, production control, and inspection. Aircraft 
manufacture or kindred field. 


Changes of Address 


To facilitate the prompt receipt of copies of the Journal and Review, 
members and subscribers are requested to give the Institute 30 days’ 
notice of any change of address. 


Notices should be sent directly to the Institute of the Aeronautical 
Sciences, 2 East 64th Street, New York 21, N.Y. 
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It lands on both water and solid runways 


A em CAREFREE OWNER of a new Re- 
public Seabee will splash into the 
water without ever thinking of his 
brakes. For they're specially made by 


B. F. Goodrich to withstand the corro- 
sion of water landings. Later, he will 
appreciate their smooth performance, 
whether he’s landing on a runway or 
taxiing cross wind. 

With the famous B. F. Goodrich Low 
Pressure Silvertowns, this landing gear 
combination gives the Seabee owner 
assurance of more and safer landings on 


solid runways, too. The principle of 
low-pressure airplane tires, first devel- 
oped by B. F. Goodrich, permits a 
larger air volume, lower inflation pres- 
sures, and greater footprint. 

With this combination there’s prac- 
tically no maintenance. And most of 


that is easier than puttering with auto- 
mobile tires. 

For further facts about B. F. Goodrich 
tires and brakes, or about any of more 
than eighty B. F. Goodrich products 
for planes, write to The B. F. Goodrich 
Co., Aeronautical Division, Akron, Ohio. 


B.F.Goodrich 
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